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THE STANDARD CYCLOPEDIA 
OF MODERN AGRICULTURE 


TriehiiiAf a small nematiKie fiaraHitic in 
the intestine and niiiscles of \atiuus matumals 
There is only one sj>ecies Iruhtna tpvrali*^ 
which IS often called TnJunella gfnralts The 
male is about 1 ^ iiini in length and the female 
3 to 4 luni Ixats ai^ the umiruonest hosts and 
as they often devour one am tlu i the iiaiasiU 
IS readily transniitted But a diseased tat iiiav 
l>e eaten by a pig a d< „ oi some othei iiianinia) 
and a new host is thus infcHted Man iKMonies 
infecUd b\ eating tlie insufficiently cooked flesh j 
f a tti< hi nosed pig 
hapfKns is that the 
M ling ti K htna which 
iie (tuapsuhd in the 
iiiUHi h lilies f the 
In t h st ai ( Ills lated 
in the st4 ill i h 1 hty 
)ia. on to the duo 
lienuni oi faither 
thev feed and glow 
and in tvvo oi tin re 
davs become sixually 
iiiatutc lilt tiialc>s 
seem U) die aftei u pu 
latio riu females 
I tore lilt the wall of 
the iiiUstine or 
rhr< iigh it into the 
iiieHentery and Jym 
phati glands They 
iircHiiHt minute em 
Iirv s Mviparously, 
iils ut 1 )00 each and 
these aie earned by 
the Kmpli stitiiin or 
bl K i sticaiii In about 
ten 1 1 V H they reach the 
stnjied muscle fibres, within <i Ixtween which 
the oil in a spiral and become Hiinounded by 
tu III fsifiHules, formed by inflamed unnectivc 
tissii and lieconiing gradually uioic and more 
fatt> and calcareous. The migiation of the 
numerous embryos through the body causes 
inflammation and fever the muscle fibres that 
are invaded undergo degeneration. A tr china 
cyst IS micivsicopic, about 0 4 mm in length by 
0*25 mm in breadth There may be 12 000 in 
a gramme of pig g muscle. The imprisoned em 
wyo may remain alive for many years — 11 in 
the pig 25 to 31 in man. Tnchinae have a cos- 
mopolitan distribution^ but tnchinosis in man 
IS more restnetody depending mainly on the 

V0I..X1L 


d«grtH» to which the nork is cooked In Noith 
( ciiiiany when epidemics of trichinosis win 
foimeilv common there has been a lemarkafih 
rcHfuction— large! \ due to rigon us inspection- 
and fruh^na tpirulu is lieconiing iiimh lisscom 
moil mt only in niiin but in pigs as well Ste 
Irkhinonih [j a t] 

Trichinosis is caused bv small tlii’cad 
shsjs^d roundworms of the family rruhinidu 
Meat ontaining the embiyos is the thief means 
of infiction slaughtci housi rats < n the Conti 
Dent of hiUropc are much iiifisted The disea^^ 
is thought toliave lieen im|^MUted in the thiitiis 
cf last centuiy by (him si pigs at the time 
when ctosHing with 1 ckinese was tt if*d Wheie 
Hchircken and otlui umcsiked oi impel fectly 
cookid muits an pai taken < f tin him sis is met 
with in man and (ainivricus anniitiis but the 
disease has nevei lieiii pn valent in this countiy 
and swine have lanly Utn inftsUd iheiv 
art Hcvcml sfagis embryo f< rmatn n occurniig 
seven days aftt I nci ption in the intestine 'llii 
muscle tnchimi in a littU cnnlifH (encysted) 
are set free m twenty foiii houis I y the break 
ing up of then lapsuh th< v Ixciim sexually 
matuie in from ( lu to twi days and give birtn 
to living eml ryos in scvin da\ -i fn in the tune 
the Hiip|s>Mtd niorsi 1 f mft cU d meat was eatf n 
Tlie iinmigiation of the embty is inlc thi muscles 
lasts two or time weeks iHiiing through the 
intestine where the finmlfs ch jx sit them and 
wandering 1 > 1)1 ef( u lie intc th< i iital iiiusch s 
but thty aic lound in maiiv paiU of the Inidy 
It IS HUpfioMed that they iaum li tin ruse Ivcjs into 
the bl(K>a stream lik( the six hex ked embryos 
of tajxwonn and aie prompted to anchor m 
tlx most KuiUibh sitiiatx ns I nhss the he st 
iseifen by arirthi r antmal the i mbryc h undergo 
ultimate (aleificulx n and ait of no great conse 
(pi< lice Ihe disease is se idom diagnosed during 
life as the syuiptems lesemble these of lutes 
ttiial c;atarth and luiisct lai rheumatism and 
only when jjost inr rten cxanunations are made 
ana the tnchinte disci vered is the pig keeper 
suspicious of similar casts No tieatment is of 
use only pi ev eiition by destroy mg lats and mice, 
and incinetatiiig the carcasses of swine whose 
flesh IS infestecT See raicHiMA [h l.} 
Triohocera hiamalls (Dc Geer) (tlie 
Winter Turnip Gnat) — When turnips beetle 

E utiid, by being affected with anbury, this fly 
ivs Its eggs upon them these ptoduce maggotiy 
which subsist upon the slimy matter They aiw 
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In all these exusas what 



Trie hina coiled within 
Cyitfi an nir VI Hcle Kltiroa 
0 Utl ly n ugt ) 



$ tyichodeclM 


ihiiiiag, pile yellow, ^wlindiictl, tapering to-* 
wardi the bead, and blunt at the tail When 
th^ are nearly half an inch long, they diange 
to dirty coloured pupee, and from these the 
gnats emerge in the winter and spring, dying 
in troops wen the sun shines, even in frosty 
weather The fly rests with its wings closed 
flat on the back It is of an ash colour, with 



Triehoeera hUmalu (Winter Turnip Onst) 


1 Magrot (natural aiie) 2 the Mine (iiiagnifiod) 8 
pupa (natural else) 4 pupa (magnified) 6 mature fly 
reeling (magiiifled) 0, mature fiy flying (magnified) 7 
natural dimenaiona of mature fly 

little blaok eyes and two jointed bristle like 
antenna* On the thorax are four dusk} stripes 
body slender obtuse in the male poiuttd in the 
female wings ample very transmient iiides 
cent with numerous nervures balancers with 
dusky clubs legs very long and slender ex 
panse, 6} lines w] 

TrlohodwotM is a genus of the ISIalu phami 
or biting lice They do not suck the blood like 



Jiid i I 


1 2 r bowt T eq t r (i / atfu all natural alia 
and magnified 

the true lice (Pediculi) but live amongst the 
hair and fur, and feea upon them as well as 
upon the scurf They infest the horse ass, ox 
sheep deei dog cat, and other quadrupeds 
T Imvu Linn (the Ox Louse) is half a line 
long and infests cattle It is elliptical pubes 
cent, pale tawny head and trunk bright rust 
oolom third joint of antennie the longest and 
tapei ing two dusky spots on the foi'ehead and 
two augulated stripes on the back body with 
SIX brown bands, lateral margins dark, as well 
as the tail 

T €q%ix Linn (the Horse Louse), is 1 line long 
and paler m colour The antennae are thick and 
three jointed terminal joint the longest It is 
abundant on horses and asses when at pasture. 


T late*, Kits. (tlM Dog LobmX is 1 «r I ttii* 
tong, and infests potomb. It is vny Dma and 
pale tawny, the head and trunk maty ye&oWt 
with two black ipota on the forehead, and two 
oblique black etriM on the eidee d the head. 

T OPM, Linn (the Bheep LoueeX u about half 
a hue long It seems to be rare, but is eome- 
times found among the parasites from which 
sheep are freed by dipping [j c ] [c w ] 
TrldWfit Moth {Acronyota tndens) a grey 
ish-coloured moth with a win£[ expanse of about 
1 j in The wings bear distinctive markings 
a long black line extends from the centre to 
the base of the wings a mark shaped like the 
Greek letter ^ occurs at the inner angle of the 
wings. TTie moth is widely distributed The 
adult occurs from May to August, and the larvee 
from August to October Tne caterpillar is of 
a dull grey colour, with a yellow line along the 
back and having black protuberances on the 
fifth and twelfth segments The pupa, which is 
a dull grey colour is found either in old trees or 
on the ground The moth commonly occurs in 
woods and various garden trees Arsenical washes 
kill them [r H L ] 

Trifollum, the name of the genus of plants 
known as iloveis (i^hich see) Tne term is also 
employed by farmeis in a restricted sense for 
Trxfolxum incarnatum L or Crimson Clovei 
The latter is soiiiotimes called Italian clover on 
account of the fact that it was introduced from 
Italy hrst as an ornamental gaiden annual 
It 18 one of tlie most valuable f >dder crops 
lining easy to cultivate and in suitable districts 
prodiKing a large bulk of nutiitious green food 
in spi mg and eat ly summer 
Tm plant has an eiect stem 18 to 24 m high 
with trifoliate leaves the leaflets are roundish 
and coveied with soft hairs the stipules aie 
blunt often v ith a charai teristu purple spi t 
upon them The flowt rs aie a lieautiful brignt 
enmson coloui Ixiiue in a terminal cylindrical 
head The seeds aie o\al largei than those of 
Red Clover and in goiKl samples pale }ellow 
with a losy tinge 

St c 1 1 al V arieties ai e cultivated which resemble 
each othei in moi phological characters but differ 
in thiir sjieed of growUi and the time at which 
the} aie icady for use Those of the most im 
p)rtauce to the farniei are (1) The ordinarn 
Ciinism Clover (2) an early kind which when 
sown at the same time as No 1 is ready for cut- 
ting ten to fifteen days earlier and (3) a late 
'variety which conies to matunt} seven to eight 
da} 8 later than the ordinary sort Some of the 
specialh late varieties ha\e white flo^cera 
Trifohuin pioduces one crop only which is 
gcmerall} consumed in a green state being fed 
off on the land b} sheep oi cut for soiling horses 
and cattle It should be used as soon as the 
first flovers appeal if left too late it becomes 
wood} and the strong bristl} hairs of the calyx 
are apt to prove injurious to stock ‘Mjuay cases 
of death have occurred, especially among lambs, 
from the accumulation of calls of matted calyx 
hairs in the stomach of the animala It is some 
times Cl t to h^ which when carefully handled 
IS of high feeding value, and apparently pre- 
ferred before red-clover hay by horses. 



It li diMt tslfadf (powa m a cddi orop 
btloni tmapB^ tha «m Mag aawn on Um 
rtaUikft in aiitiiittii| and the crop ntlliied in tha 
Mlowing Maj and earl/ June. In qwciallj 
favoiirama looalitiei it is oceaaionall/ sown m 
Fdiroar/ and Harch to provida green loddw 
after the autnmn-aown crop has been consumed. 

ne om succeeds best in the warm southern 
parts of Knglaiidf and is adi^ited to most amis, 
exc^ those which are very dry It is some- 
what tender, and the young plants should be 
well established before the autumn frosta (>n 
this account the seed must be sown early as 
soon as possible after harvest, August being 
perhaps toe best month The only preparation 
of the soil needed is a slight harrowing of the 
stubbles, after which the seed niav be sown 
broadcast at the rate of 18 to 20 Id per acre 
Without a 6 im seedbed the plant does not grow 
satisfactorily the deep ploughing and pulvenza 
tion of the soil whi^ suits most cr<m being 
harmful to Trifolium only on the stinest soils 
18 a slight ploughing useful for this crop. 

Su){^te of potash and phosphatic manures 
are very benehcial to Trifolium kainit applied 
to the young plants sometimes very seriously 
checks their growth [j **] 

TiigtonwIlAf an annual leguminous ruIh 
tropicm plant, of robust habit, extensi\ely 
grown in the East Egypt and Abyssinia It 
is consumed as a foduer plant the seeds are 
used in curries and as a condiment See Fenu 

GREEK 

Trinirtoti, a genus of Mallophaga or biting 
hce the species of which specially affect water 
fowls Tiiey do not suck the blood, but feed 
upon the sulmtance of the feathers The Isst 
known example is T luridum which is paia 
sitic on the common duck and \ariouB sfiecies 
of ducks For other genera of the Malk phaga 
see Lipeurus Trichodectes, &c ^ ] 

THpw consists of the stomachs of bovmes 
after having undergone s]M*cial prepanition Ac 
cording to the custom of the locality all the 
foul or onI> thiee of the conipartriK nts of the 
stomach are used occasionally the stomach of the 
sheep may also be used as tripe 

About 90 per cent of the tnpe consun ed in 
this country is home produced the other 10 per 
cent being imported from the United States of 
America Canada, and Argentina, with occasion 
ally a few consignments from Australia and 
New Zealand Some of it arrives cooked and 
some uncooked preserved by boron compounds 
the consignments from Argentina amve in a 
frozen condition 

When the stomach is taken out of the carcass, 
its contents are emptied through an incision 
made by the butcher the manifold (omasum) 
and the reed (abomasum) are detached from 
the ^paunch frumen) and the honeycomb 
(reticulum) eacm portion is then dipped in water 
and hung up. In London the manifold or 
feck as It 18 called, is thrown away or may be 
used as cat and dog food while in Glasgow it is 
cleaned, and appears the whitest portion of the 
tnpe. The spleen is detached from the paunch 
ms also any ragged or thick pieces of fat, pnor 
to the removaTof the organ to the tnpery 


A lam qaantlty of onolaaiiia tripe li mm% to 
T iU fwm a hir e, where ^mhm moet tripe k eon 
•miied. After amval at the tripery^^dreeitng* 
begina. 11 m paunoh » ineiM fiM tne 
geal opening downwards, it is then placed in a 
reoep^e oontaininjg about three parts of boiling 
water to one of oold water, with a small portion 
of soda. After renaming in this water for about 
half an hour, it ia withoiwwn and turned inside 
out The brown coloured coating or mucous 
membrane is then scraped off in l^ndon this is 
done by means of a knife, while in the Corporation 
tnpery at Glasgow the greater part of it is done 
by machinery The tnpe, which now appears 
white, IS weA washed, and hung up to dmn off 
the surplus water The next part of the pre- 
paration consists in placing tlie tnpe into a 
copper containing boiling water and boiling it 
continuously for about three hours it is then 
cooled down in three changes of clean watii 
the first of which should be slightly warm, the 
next just cool and the last one cold In sonis 
distncts it IB put into warm water after being 
Ixuled and allowed to cool in tins watei the idia 
lieing to retain as much moisture in the tnpe as 
possible thus it is soft and juicy Aftti being 
ill the last water until quite c^ild the tnpe u 
plai ed on a drainer in ordi r to get nd of the sur 
plus waUr tlu outside coveiiiig (pentoneiini) 
is the^ stripped off along with any IrMwe fat 
and the tnpe is placed in clean ccld water to 
await sale 

It has lieen olsierved that as a general rule 
a tnpe from an Fnglish ftd Imiviii© is hardir 
to scrape but requires less boiling tlian a tnfie 
from ail American fcnl animal which ih whiUt, 
and easiei to scrape but mjuires a little longer 
txnliiig 

An average tnpe weighs alxmt 8 10 Ih and 

thf ictail pnee varus fron %i t Hr/ jier pound 
according to quality and j^xution selectfu An 
enterpnMing offal merchant has just had an ana 
IjHiH made of dark coloured and light colotmd 
tripes when it was f< und tliat the dark udourtrl 
contained a much higher percentage of iron the 
hguies Is iiig whit* sample 0017 fur cent of 
iror datk sample 0 047 ja i rent of non 

[t D t] 



Triplufnm pronubm (Orest Ysllow rodsnrfiif Moth) 


Trlphawna pronupa* Liun. (the Great 
Yellow Uuderwing Moth) is the parent of the 
largest surface grub, a caterpillar which does 
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great mischief to cabbages and turnip bulbs 
It will feed also on the roots of gra^ shep- 
lierd 8 purse, and groundsel It is pale green, 
the back and sides inclining to rosy brown 
dotted with black there are three pale lines 
down the back with seven black spots on the 
luside of the two outer ones (see fig 1 ) It 
changes in a cell in the earth to a shining brown 
chrysalis (fig 2 ) The moths are abundant in 
hay holds in Tune and July They rest with 
their wings flat on their back and vary m 
colour fiom deep brown to pale tawny on the 
upper wings are several iiiegular transverse 
lines and in the centre an oar sliaped spot with 
a pale one the under wings are bright orange 
with a black border (fig 3 ) [J c J ^ J 
Trltlouirii the botanical diwignation of that 
genus of the nat ord Gianiineie to which the 
cultivated wheats Ijelon^ Sec Will * at 

Troohar and Oanula. — Ihis is an in 
stniinent made in many sizes and <»f Lieat value 
to the doctor of animalH whotliei lay or pio 
fesBional It consists of a steel (ylindei with 
baycmet oi three sided point in the huger sizes 
but may Vie iiieiely needle jKiinted foi the fine 
ones and a handle of wood foi (onvenietue 
Ihe cariula is a metal pi)x fitting ivd it but 
not covenng the ixiint and having a c ilhir at 
the othei oi handle end Fveiy stock biiedei 
should ktep one of the largei si/ts for blown 
cattle (see Biown) as the pi<mipt use of this 
instiumenl is likily to sa\e lift Whithei foi 
punctuiiuL the riimt ii <f e^itlle ti tlit laict 
liowt I in lioiRts Huflmng fi »m flatuUnt tolu 
(in wiiK It a small uistiununt is imph^td) the 
pioceduie is tin same J lie site is hist t host n 
and then the tiotliai \dtli its tunula is diiven 
thiougli the tissues b^ a single efitiit (tti avoid 


lacerated tissues which would txcur with le 
pealtd stabs) Win n the point has uatlitd its 
intt ntled destinatn n tin tituliai is >^111111111^11 
loav mg the uuiula in tlie animal and thus gi> 
mg vent to the intestinal 1 1 otliei gases W hen 
the mstiument is lemuvttl the wound is vei> 
small liecause it was nisei Ud when the tissues 
weie distended and now they have oontmettd 
Any simple antisoptn. di easing nia> lx applied 
but It IS quite unusual foi any trouble to follow 
in toiimctioii with the puncture [? ^3 

Trombldlum holOMrioaum (Fab ), a 
laige 8(^1 let nute which is abundant in the 
spiiiig in fields and ^rdens, and is accused in 
Franco of injuring tne spikes of com It is 
somewhat quadrate, with a rostrum and two 
eyes, the body is divided by a transverse line. 


and it has eight legs. The six legged young or 
larvae of this and other species of Trombidiua 
are the so-called ‘ harvest bugs’ They are para- 



sitic in the skin of man and other mammals, 
ind c^usc (onsidtmble nutation ^ ] 

Tropseolum (nat oid ( cianiacea) a genus 
comprising ahout foity species natives of bouth 
Aim I lui anti m arly all U ndt 1 in Bi itain T ma 
JU 8 Indian Cicss 01 Nistuitinin cf gatdens, is a 
tall glowing annual plant ({x u nnial m its native 
couiitiy) useful f >1 tc vermg arches pillais A( 
eHsil> obtained bv sowing seed m the spnng 
lhei*e aie scvcml dwaif varieties iisiful for 
fiowei gaidcns and win 
dow b< xes duiing sum 
mer The leaves of this 
pUmt which ait round 
and peltate iie seme 
times used as a salad and 
the gieen seeds (fiuits) 
when pickled may lie 
eaten with cold meats 
T adtini um 01 T can t 
nenge is the well known 
canary creeper with 
pale yellow deeply cut 
fifwers T spenosum is 
the I lame Flower a hardv perennial climbing 
plant with led flowers and thick fleshy roots 
and uiidergi ouiid stems winch flourishes in a 
cot 1 moist soil that is ftet from lime T ttihero- 
sum IS a tender perennial climbing plant with 
orange and led flow el's, and thick fleshy tubers, 
sonic what pear shaped and of a yellow and red 
dish coloui used in Peru and Bolivia as an 
aiticle of food The tubers are boiled, then 
fiozen after which they are sopped in molaa^ 
and taken as I'cfreshment during the heat of the 
dav T azureusn^ T trxoolorum and T penta 
phyllwn are greenhouse climbing plants. It is 
interesting to note that the Tropseolums climb 
by means of their leaf petioles. [a B 1 

Trattlngf HorMBa — ^This designation haa 
in more recent years come to be applied almoat 



Troohar and CaniUa (larger aiae) 





TROTTING HORSI - JOl W 


w A k t 


Vt-** 




1 






V 



8 


Trotting 

excliiiiv^T tc tlM Amenoftii Trotter--* type of 
horee ev^dved in Amanc* in which exoewive 
■peed IS lonnd at the trottuig gait There are 
other types of the horse ffenus in which trotting 
action niav be found ana the Hackney, or Kor 
folk Cob as he was originally called, acquti^ 
his first renown as a fast Roai^ter The Ot lotf 
race of Russian horses was also noted for speed 
and the best known representative of this race 
ID Scotland, the grey horse Messengei owned 
hy the late Mi Janies Johnstone, Lochbuin, 
Glasgow was matched against Childe Harold, a 
notable American Trotting stallion owned thii t) 
years ago or more by Mi John Hcndrtt Kitk 
w(K)d ( fiatbiidge But the term is not now 
applied to any but Ameiican Trotting horses, 
t( the breeding of whuh a 'vast amount of atteu 
tion has U^en paid b> wealthy gentlemen on 
the othii side or the Atlantic lo such a pitch 
has H|Ked at the txxating gait Ik in brought 
tliat in 1 )10 the recuixl of a mile in a fitiction 
than 2 mm was made by a g Iding named 
I hlan 1 >8^ 

Iwo classes of th(«c horses aiK* rtK'Og nixed in 
the I lilted States — li'ottei’s and Jam's Ihe 
distirictKii IS inip<irtant The stamlat'd for the 
formti IS 2 30 that is a niih in 2k iiitn and 
all heists which attain U this at'e I'ccoidcd 
as StaiKlard bml Ik tiers i^oi a ) acii the 
standard is 2 2 > whuh is an iiidu^tu n tlmt 
giKater sjKtd can l»e got fit in the jmcing gait 
than from the tn tting gait. J3ut ilit 1 acei 
IS net I'ctogni/ed as at all in tht saint giade 
as the ricUti and although tht l\i( ait n) 
cctf'dtHl 11 ) the same Kegistet Wallacts \ eai 
BcM)k iKKiitd h\ the Atuet lean Tn tting Kigistti 
AsHociatK n ( liicago 111 tht > aic m t all< wed 
t< comiKte in the same (lasses aiiJ aie distin 
giiishcKi 111 the lUgistei by the httci 1 lK.ing 
attached tc the names of lace is The ditlci'i nee 
Ik tween the two gaits is nt tew( itli^ A 1 atei 
III )ies with side action that is ht meics Is th 
fore and hind logs on the saint sidt ttgtUitr 
the hind kg following the foie leg The liotUi 
on the othet hand mo\es the left f le kg and 
tht nght hind leg simullanet ush and so main 
tains an ticii movement But in iidti to dt 
this his hind fcKit must Ih* t lined well forwai'd 
on the outside of the f< re ftxit on tht same side 
of the animal it is this which gives the Ame 
nctan Tittter his tiemtndous force and speed 
His hind legs are earned far in fit nt of las fore 
legs, giMiig immense ieveiuge and moving the 
horse f >rwaixl at a fiace whit h is haidlv lealixed 
by the onlot kei and is only to be veiihed by 
the most uifallible atop watch The laccrs 
movemont is ungauily and like that of the 
camel oi reti lever dog but the fact tliat he can 
make lietter speed t^n tlie Ti otter is due to 
important points in conft>rmatiou and the effect 
of particular methods of sh<jeing By fastening 
the front and hind legs of one side togethei 
( hobbling as It 18 callra), a Pacer can be forced 
to sustain the pacing gait he cannot break into 
a trot, and he cannot gallop. A Placer on the 
ftther hand, can genenuly be made to trot if he 
has heavy shoes put on in front. Many of the 
early American Trotters broke down by having 
la wear auch heavy ahoae to keep th^ from 


Horses 

pacing Theae dioes aonwtknea weighed lb 
each The pacing instinct has been pretty well 
eliminated trum most of the recognizWl trotting 
families, hut occasionally a foal appeal's having 
this instiiut, and in some stables siieh ate 
promptl} killed off Tlie lesson to be leamicl 
from this is tliat the Amt i icaii 1 rot ter has been 
produced by a pres css of selection A |>acing 
iioi'se moves fioin suit to side rolls in fact 
and instead of the I'tgular tap tap tap t 4 i}> of 
the genuiiH rrc»ttei you hear from him soim 
thitiL like this tippet^ tap, tip|)etv ta| as K 
lias iKeii put like a man walking in s1ii|kis 
witlu ut htt Is 

Most of the so called Ameiu^in Ii tting 
horse's in Givat Biitain aie lacn-M and in latt 
Haii> y^ alkei (an old American I ac< i ) was f(»r 
yeai-s the champion 1 lottei of Fngliind Ihe 
spoit of ti( tting in this uountiy is gtiiiiaily at 
a \cry lt»w tbb and only Uie hast lepiitabb of 
horse t^wiieiw ait found identdied witii it Ihe 
owners of tlu btst Aimncan lit>tting lit iscs in 
Gttat Biitain nt\ti ciitii tliom fot any of the 
so called ti( tting matehes oiganizod in this 
counti y 

riic nuKletii American liotbi has a unique 
hiHt( in a muikid degn < ht is tin pit> 
duct of a sport in Natuit wliub was itKgnixtMl 
as of valut and i>y a pKKtiss if sthatun and 
line bleeding was eventually c^tiiblislied as tlie 
supume ehuiaeUnstu of a In ltd llit$ diiinu 
Uiistic thus lecigiiiaud in the piogtnilofw of 
su(l) amaxing IkUcih as the gelding I hlan 

1 >8^ (ill Iblb) the stallioiiH ihe ilaiviHtci 

2 b2 (in IblO) and ( icMeens 2 02j and the 

males < olelNiiiitli Maid 2 II (in IH**!) ^anc^ 
liaiiks 2 01 (ill 1802), Maud S 2 08j( (in IHK)) 
and Leu l>iilon 1 >8^ (in 1001) wasgieut speed 

at a tiottiii|L as dislniguiHlitd ft nu a iiiniiing 
or gall ping gait J he jiogenitoi if all this 
was the 1 nglisb giey JlioKughlied stallion 
Messengei w liu li lunelt d at i Iniade Iphia in 1788 
He had we n e igbt ( ut e f thii if e n lue ts III I ng 
land and was imp tied nit tlu I inteel States 
t iinpi )ve the luiiiinig he ise s e f lliat e eeiintiy 
11 dud of ( lie at Oystei Ha> 1 mg iKlatid, 
liiiuaiy 28 180»i aged 2h yejiis and a volhy 
f musketiy WHS tiied ve i ^iis giavc Among 

the niemt neitabU f Ins pioduee was 1 ishems 
Kami iete man a giey he tsc f alcei in 1803 
Ht was eiistniguihlied foi the flegiiir^ s^Mied 
and < nduranu of Ins ge t alike foi the saeidle 
the ImriiesH and the tioUing ce uisc He sired 
tw< sUilii ns which xcelled as iiotieis and 

f e t Tieettej-s These well Whakboiic and Paul 

IV 1 ut his piinic ae liicvemerit as a hifeedet 
was the suing of i male named One Fye whuh 
in lici turn was dam cf the i hatles Kent tiiaie 
and she was clam e f the greatest fountain eif 
Bfieed in the Amen an Trottei an astonishing 
animal known to fame as Rysdyk s HamUle 
temian Bishe>ps Hambletonian was 30 ycai*s 
old when he dicKt He stood 15 2 liands oigli, 
had plenty substance and was used as a harness 
horse, showing great speed on the road, alter 
he was 1 5 years old In 1827 was foaled Hams s 
Hambletonian a son of Bwhems Hambletonian 
and a spotted grey mare in Vermont which is 
reputed to have Imn a daughter of Messenger 
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Tliui Hams hone was 16 hands h^h, large and 
powerful, and weighed 1200 lb ‘ He was a light 
stepper and difficult to pass on the road.’ From 
this stock was descendea Green Mountain Maid, 
2 28i, and Lady Shannon 2 26^ 

The sire of Messenger was Mambnno, a grey 
horse bred by John Atkinson, Scholes, Leeds, 
Yorkshire He was foaled in 1708, and made 
a name for himself on the Turf He must have 
had the trotting instinct pretty strongly de 
veloped A chestnut daughter of his named 
Mambrina, foaled in 1785, was imported into 
8outh Carolina when a two year old. From 
her IS descended Grey Eagle whose blood is 
a factor in a number of Trotters of merit ’ In 
1806 there was foaled in America another not 
able son of Messenger, named Mambnno It 
IS said he was never trained in harness, but was 
a natuial trotter Tins Mambi ino mated with 
a mare named Amazonia 2 50 produced the 
first horse in the American Trotting Hegister, 
Abdallah I He ^as bred on Long island, and 
trotted at foui yeais old a mile in 3 10 He 
was located in Long Island New Jersey Orange 
County N Y and in 1840 he was in the famous 
blue gruss i eg ion of Kentucky In Abdallah 
the tiotting gift was stiongly developed and 
he bled many animals with recot ds of ab uit 
2 40 which was consideud exceptionally go(Hl 
work pnoi to 1801 Mention has been iiiaue of 
the Charles Kent mare She was a baj 1 > 3 
hands high foaled in 1834 with poweiful 
stifles and as a four yeai old tiottea a mile 
undet saddle in 2 41 II ei sue was an EnLlish 
horse named liellfoundei desciilied as a Not 
folk liuttei standing 15 hands high and im 
poited to Boston, Mass in 1822 This Chatks 
Kent mare was mattd in 1848 with Abdallah I 
and the tesult on May i 1849 was tlie gteatest 
of ail the foundation sms of the Aineiican Tiot> 
ting race Kvsd>kH Hainbletonian He was 
foaled at Sugai J (»af ( heetin Oiange ( o NY 
and when five weeks old was puuTiased, along 
with Ins dam by a cautious faimci named 
William M Rysclyk fot the sum of £ 2 » the 
pair The colt giew into a piwetful hoise of 
lo2 was l)ay in colour with star and white 
hind ankles and was named Humbletonian 
One Ametican wiitcr sa^s His head was latge 
and expiessive his neck lathei shoit, his shoul 
dors and quaitors massive and his legs bioad 
and flat He had a triple line of descent from 
the Thorough bled Messenger strengthened by 
the substance and trotting gift of the Not folk 
Trotter Bellfounde'', and the combination ga\e 
the greatest progenitor of harness speed the 
world has vet seen 

One of the eailiest produce of this great sire 
was Alexandei s Abdallah got by him when a 
two year old Mr Da\ id Bonnet one of the 
American exalts in Trotting 1101*868, who drove 
behind Ryscl^ks Hambletoiiian saw him do a 
mile in 2 48 J and was of opinion that he could 
have made a 2 30 I'eeoi'd had he been trained 
The horse was breeding from 1851 to 1872 in 
elusive, his terms rising from £5 a foal in 1852, 
to £100 a foal during the yeai's 1866-72 inclu 
sive He died on March 2" 1876, Wmg 27 years 
old. Tlie best speed made by an} of his pro- 


duce was 2 17i, the record of Dexter at Buflalo, 
August 14, 1867 Forty horses and mares sired 
by nun surpassed the 2 30 standard, and bis 
produce were even more distinguished as pro 
genitors of speed than as its possessors. 

Another notable source of Trotting fame was 
the horse Justin Morgan This horse died m 
1821, aged 32 years He was bred by a man 
named Justin Morgan at West Sprmgfield, in 
Massachusetts in 1789 His sire was True Briton 
a saddle horse owned by a British officer and 
said to have been stolen dunng the War of 
Independence from the British camp at White 
Plains New York In his veins was the bloc d 
of the Godolphm Arabian and the dam of 
Justin Morgan is said to have bad this blood 
also in her veins Justin Morgan was -a dark 
bay standing about 14 hands high, and weigli 
mg 950 lb He had black legs mane and tail 
and was without white makings His most 
notable chaiactenstics abide in the American 
Trotter and have imj)arted to him some of his 
most valuable propel ties ‘Tlie l>ack of Justin 
Motgan was very short the shoulder blades and 
hip bones being very long and oblique and the 
loins exceedingly bi oad and muscular His body 
was lather long lound and de^ close ribbea 
up He was perfectly sound ana free from any 
kind of blemish He was a very fast walker 
j What may have been his record in trotting is 
matter of dispute Some do not ciedit him 
with anything much better than 4 nun while 
othei’s say he could trot a mile in 3 min Ho 
did not lift Ins feet hi^h yet he never stum 
bled He had a variegated career at the stud, 
passing thiough man} hands and it is obvious 
that contempomi V opinion while friendly to 
him did not ciedit him with any extraor 
diiiary virtues In a form of contest now ob 
solete he excelled namely the pulling of heavy 
loads 

Tlie influence of Tustin Morgan in modem 
Trotting liorses is due to three of his sons Bui 
lush Moigan Woodbuiy Morgan and Sherman 
Moigan Each until ten years old did the 
ordinar} woik of the farm and was inured to 
haidship Tlie\ weie long livers. Sherman 
Morgan died at 27 His son Black Hawk died 
wlien 23 He was a prolific sire, and bred foui 
Btandaid Tiottei’s whose influence counts to day 
These ai*e Ethan Allen 2 Lancet 2 27| 
Bille of Samtoga 2 29 and the Pacer Young 
Aiiiei ica, 2 23 Black Haw k is best remeniberea 
through Ethan Allen whose daughter Poca 
hontas foaled m 1859 out of a mare of the same 
name with leioi-d to wagon of 2 1*^^, made a 
record of 2 26|^t Boston and became the pro- 
pel t> of Mr Robert Bonner at £8000 She 
trotteni a mile in 2 17| but unhappily never 
produced a foal The most renowned sire of 
this tribe is Daniel Lambert got by Etban 
Allen out of Fanny Cook, a chestnut mare by 
Abdallah I the sire of Rysdyk s Hambletonian 
General Knox a black horse foaled in 1855 was 
a choice representative of this tnbe and the 
Momll family are also of account in the modern 
development of the Trotter Morgan Ei^e, 
and Gold Dust, 2 43 are of Morgan descent. 
The best results in modern times stand to the 
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Hteof tlieoom b infttiOPiHrbl tnd iPgof Moigm 

■ HmUetonian blood. 

K oollatend line of deeoent timoes from a horse 
Itted Mamlmno Chief foaled in New York 
1844, and descended on the sire a side 
PEw Mambnno, the son of Messenger From 
^ew York Mambnno Chief went to Kentucky, 
and there founded a family placed second only to 
Uie Hambletoniana He was a coarse horse with 
a big head, but bred marvels when mated with 
mares of refined bi'eediiig One of his daughters 
WHS Lad^ Thom which trotted to a record of 
S 18j at Providence, R.I lu 1869 She was 
dam of the famous Genetal Washingtcm Out 
of the same mare as Lady Thorn was bred Mam 
bnno Patchen charactenzed as the most pre 
potent of the Mambnno Chief tube. He was 
sound until he died Ma^ 6 188*^ aged 22 A 
gtt of his named Mambnno King was pro- 
nounced the most handsome horse in the world 

oodford Mambnno 2 21 and Belmont were 
of this tnbe The former left but 86 foals the 
latter Ined to be 3i and to his race belong 
Palo Alto 2 08|(in 1881) and Directium 2 05| 
(in 1893) Some <»f the most celebrated mem 
bers of the Trotting family were bred by blend 
iiig the blood of Mambnno and that of Kysdyk s 
Hambletonian 

Pilot Jr a grey horse 1 1 2 hands high foaled 
111 1844 in Kentucky but of uncertain bleed 
mg is one (»f the most successful sires of brcM>d 
niaies. He was probibly descended from French 
Thotx»ughbi€»ds His sire Pilot was a black 
h »rse bled in Qmliec He died in Kentucky 
abmt 18 3 The most renowned Trotter de 
H( ended fiom Pil(»t Ji is Fh ra Temple the fiiut 
t break the 2 20 i*ecoid His liest known win 
was Ba\aid sue of Kittv Bayaid, 2 12| A 
Thoioughbred daughtei of Boston named Sally 
Bussell was bttd to Pih t Ji in 186*^ and pro 
duced a cre^ hll^ named Miss Russell This is 
one of tne greatest mares on record She had 
18 foaN 17 of which acme to niatuiit} and she 
died when thii ty two One of hei daughters was 
the famous Maud S Tins great mare was foaled 
in 1874 and was got by Hare Id She was the 
undisputed queen of the trotting turf for eleven 
^ears, but urifoi tunateh never produced a foal 
Anothei daughter of Iilot Jr was Twilight a 
Thoroughbred daughter of Lexing^n which 
was a son of the already named Bwtori Twi 
light was the dam of the sensatn nal gelding 
Ja> E} e 8ee which trotted to a record of 2 10 
and paced to a record of 2 06^ 1^atei*witch 
ancthei daughter of Pilot Jr produced 19 foals 
that lived »ix of them had records lietter than 
2 30 and one of the fastest Scotland, 2 20j 
was a gelding by the Thoroughbred stallion 
Bonnie Sc*otland 

Among subsidiary tribes which occasionally 
influence speed one merits special mention 
Tins 18 the Star family wnose immediate 
founder wras a horse named Seely s American 
Star foaled in 1837 in New Jersey He was 
not a beautiful horse and bis breeding is un 
certain but his female descendants have con 
tnbuted much to the success of the Pysd>k 
Hambletonian sires. To American Star the 
Trotter is largely indebted for the unique action 


which eoablei him to send his hind legs eo far 
ahead on the outside of his fore legs, givhig him 
his tremendous IsTerage, and ooneequent epeed. 
His sons and daughter^ we are told were low 
beaded and long gaited with wide action behind, 
and in this resp^ quite the reverse of the Mor 
nn horses, ^e renowned gelding Dexter 
foaled in 1868, was one of the outstanding re 
suits of combining his blood with that of Rvs- 
dyk 8 great epoch nmkingsire. Dexter defeat^ 
Greneral Butler, Lady Thorn and Goldsmith 
Maid In 1867 he made a new worlds record, 
doing the first mile in 2 20^ and the second in 
2 174 He immediateh thereafter became the 
pix^pei ty of Mr Robert Bonner at jTiOOD and died 
in 1888 at the age of 30 One of the daughters 
of American Star was Nancy Whitman dam of 
Rolitrt M‘Gregor 2 17^ the sire of tin great 
Crescens 2 02f which until 1901 was the record. 

Fnormous prices have been paid foi Amen 
can Tixitters flie i xtiaoidinarv sfieed at which 
they ha\e been driven in sulkies is in mme 
measure due U> the impmved trotting oouriMs, 
and the feather weights of the sulkies siiue the 
introduction of bic\cle tyres The ph}HicaI 
structuie of the horse has lK*eii studied and 
moulded to produce speed Ever' cither pro- 
perty has Inien made subsc rvient to M|)eed and 
the American Trotter is the mc^t rtitiaikable 
illustiation of the power of man ovti Natuixi in 
moulding the animal creation Ah the notes 
now gi\en have shewn the breed m tough to a 
degree sound healthy and longlived Hence 
the influence it has wielded in impioxing the 
driving horses of the Now Worla piimaiil), 
but in the long run of the whole world Several 
high pric es have liet n named Others wc rth 
iiientuning aie these Eleven colts by Hoc 
tioiuei the m< st impressive of ail the sons of 
Rysd>ks Hambletonian at a sale held in New 
Ycuk in January 1892 sold for an avetage of 
i.l283 ea<li Mr Roliert Bonner pri >r U this 
date had )jaid £H200 for Sunol a iiiaie with a 
2 K)^ record as a thiee >ear ciid Mi I Mai 
colm lorbes had fiaid ,£2i0()0 for Anon when 
he had made a 2 lOf recoixl to a high wheel at 
SUickten in 1881 as a two year old i21 000 
was paid foi Axtcll with a 2 12 three year old 
record at Terre Haute in October 1899 It is 
said that Crescens, 2 02j cost the Russian Gov 
ernment £10000 

Tlic following table abndged from Tlit Trot 
ting and the lacing Horse in America, by 
Hamilton Buslajy (Macmillan & Co, Ltd Lon 
dfii) tej which we aie indebted for many facts 
emlKKlied in this article illustrates the develop- 
ment c f speed in the Trotting horse — 


Horse 

Boston Blue gelling 
Bull C slf 
Dutchman 
Flora Temple mare 
Dexter gelding 
Goldsmith Maid mare 
Maud 8 mare 
Nancy Hanks, mare 
The Abbot gelding 
Crescens stallion 
Lou Dillon, mare 
XThian, gelding 


Year 

Time 

1818 

3 90 

1830 

2 47| 

1839 

2 32 

1856 

2 M 

1867 

2 17l 

1874 

2 14 

1884 

2 09i 

1892 

2 04 

1100 

2 031 

1901 

2 02I 

1903 

1 581 

1910 

[a Hit] 
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Trout Fishug — Trussing of Poultry 


Trout Flshlni: See FiSHiira 
Trout Plohlnn: (in Law)^The ngbt to 
fijfth for trout belongs to tbe owner of the ground 
adjoining the stream or loch. In the case of 
a stream, and, in England, of a small pond, the 
rights of the propiietors would prooably be 
divided by the middle line of tue nver or 
pond but in the case of a large lake or loch, 
all the propiietors whose giounds abut on tlie 
water have, at all events in Scotland the right 
to fish all over the loch and not merely ar ad 
esrso of their land In Scotland, trout fishing 
unlike salmon fishing is not a heritable right 
but merely a personal pnvilege and conse 
quently a grant of tiout fishing afiart from the 
possession of land ci cates nietely a jicrsonal 
obligation on the grantor and does not confei 
on the grantee a real right which could he 
luaintained against a singular successor to the 
lauds The public has no tight of fishing in 
non tidal rivets whethei navigable or not and 
the right cannot be acquired by piesciiption 
The fact that there is a tight of way along the 
bank of a iiver or loih has been held in S<ot 
land not to confei the iiglit of fishing on the 
public. In I ngiand tlie right to take game and 
fish IS an incidc nt of tin cxxupancy of land In 
Scotland, on the other hand it is an incident 
of the ownei*Hlnt) of land ( onseqiu ntly in 
England apait iioin expiess rcseivation the 
right of fishing foi tiont will lie in tin tenant 
wheieas in Scotland apart fioiii agreetmnt the 
light iH implicitly leseived to the landlord in 
all agucultiiml leases In Ingland ]>ei8onswh(» 
by day aie found fiMlnng with< ut leave in pn 
vatewatei's aio liable^ to lia>ethen tackle taken 
from them anel if they submit to this they aie 
not liable in fuithei damage In Inglanel un 
lauful angling by night in watei aeljoining a 
dwelling house entails a penalty of i,5 if else 
where a penalty of £2 unlawfully taking hsh 
]fi any otliei way than by angling is an indict 
able ofiemce if in watei adjoining a dwelling 
house and involves a pemalt> eif £}if elsewhere 
Moi*eo\et altheiugh an aiiglei unlaw full > fish 
ing by day in pnvate water eannot be aii’ested 
one fishing by night may Tiout lK3ing wild by 
nature tlie)rt> is not at commem law any light 
of piopeity in the lish and ajiart fiom Statute 
no one can lie chaiged with theft of the in t xeept 
in England while they aie in a tank net oi 
stew on piivate pixipeity In Scotland the Aet 
of 1607 wiiicli is still in foice made it an 
ofience punishable as tlieft to take tre>ut fiem 
any pi'opei stank oi lexh ut fiom an} pii 
vate fishpond oi small artificial le>ch l>elongiiig 
entirely to one piopiietor and used for the put 
pose of kee^ping fish thei'ein In Englanel the 
catching of tmut or chat is proliibited between 
Ist October and Ist February both dates in 
elusive except as regards the Thames uppex 
river where the close time is between 10th Sep 
tembor and 31st Mai'cli In Scotland the close 
tune extends fi*om the loth day of Septenilier 
to the 28th day of Febi uary both dates inclusn e 
It 18 an offence to put lime or other noxious 
mateiial into a pond or river or to use dynamite 
or other explosives with intent to kill fish. 

[DB.] 


TrufRat fungi usually found below ground, 
the true truffles belonging to the genus Tuber 
T eutivum is tlie species of most commercial 
importance It has been known to attain a 
weight of 3 or 4 lb The flesh is greenish or 
white when young black veined with white 
when old. It is usually found in chalky soils 
(notably in Hampshire) and in proximity to 
beeches, though also under birches oaks and 
some other trees Some species prefer oaks 
Truffles are highly esteemed as condiments, 
though more so on the Continent than heie 
The practice of hunting foi them with trained 
dogs oi pigs has almost died out in this coun 
try and attempts to piopagate them artificially 
must be written down as a failure Where 
however plantations of oaks and other suitable 
tiees are made some truffles will usually be 
found aftei alx>ut twelve years [w w ] 

Trussing: of Poultry —Of the many 
methods of trussing that known as the London 
style IS moat commonly in use Aftei the bird 
has been plucked and singed it is placed breast 
downwaius on the table with the legs facing 
the ojKsiator and the digits of the wings are 
(ut oil Ihe skin at the liack of the neck is 
held in the left hand and an incision is made 
commencing about U in fiom where the neck 
j nils the body and finish ing at the shouldei’s, 
thus having a V shaped piece of skin the use 
of which will be seen after The neck is then 
aevtied fiom the bi cly at the junction the 
whole IS puslied foiwaid and the lower skin is 
cut leaving about 4 in attached to the body 
Bv jiassing tlie thumb of the light Inncl undei 
the Cl op which adlieies to the lowei skin the 
bud meanwhile being held m an upiight posi 
tion this oigan is liosened and am lx cut out 
1 lac 111 ^ the bud btek downwaids and fiont 
foi w aids the fust finger of the right liand 
palm u])vvaids, is ]xi8sed directh undei the 
hie ist bone and by moving gentiv to tlie left 
keeping dost to the Ixxl} wall until the hack 
bone IS i cached the hcait and the light lung 
ai< detached a swond inseition of the fingei 
and a similai uif>vemnit to the light l(K>scn8 
the left lung At this stage the onJv organ 
attached to the IxKly wall is the giz/.aid The 
fowl iH now held fiont downwaixls with the 
bimst I'esting in the left hand, and a transverse 
cut IS made about ^ in from the jmrson s nose 
and t< a depth of 1 in The lowei pait of the 
intestine is then hooked by the fim fingei of 
the left hand and the vent cut ofi I lacing the 
bird on its liack the fiist finger of tlie right 
hand is inserted and passed lietween thegizzai^ 
and the breast Two fingers ai’e put in and 
a film grip taken of tlie gizzard On pulling 
cut the whde contents of the body should 
follow If this has been done properly there 
will be no need to wash out the fowl as it will 
be found to lie quiU clean The merrythought 
oi wialiing bone is next taken out This la done 
by scraping away the flesh on its upper surface, 
cutting through the connections between it 
the shoulder and then by putting the knife be 
neath with an upward movement the bone will 
cut ita own way from the flesh which embeds 
Its aingle and. The piece of skin is 
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wimpped over the stump of the neck, and the 
larger piece is folded over this and allowed 
to Iw along the back. The fowl is now ready 
for the final work of tying up Foi preference 
this IS done by means of a trussing needle and 
string The bird is placed back downwards on 
the table and the legs, taken by the left hand, 
are pulled as far forward as possible but at the 
same time pressed downwards so that the thighs 
i-est on the table The needle is passed thiough 
the body at the junction of the thigh and the 

drumstick continuing tli rough the two bones 
of the foi'eaini and out through the bones of 
the hand the same being done itli the second 
>Miig but in reverse order The two ends of 
the stung which ai*e together aie tied as tightly 
as pt«8ible Tlie bird is furthei held in the 
left hand the ntedle is put through the fat at 
the I’oot of the pai*son s nosi rapped once 
rcjund that Hp|Kndage taken over the leg 
througli the giistle at the end of the breast 
Imiiic o\ei the second leg and the tMo ends 
tied To finish the toes can be tut oft this 
usualU being done with vhite Itggtd five toed 
birds oi the legs can be seveied about 1 in 
liek w thi hocks B ] 

TrypAnouomM, microscopic nagellate 
parasitis \\hKh give nst to dtndly diseases in 
man and animals I nlike l>a(teria, they aie of 
Huiinal natun Ti> jianosoines aic nnucllulai 
bltKKl piiiisites of extraMdinai> attnit^ wng 
gling al ( ut \\itli ^ornilikc ni(\untnts anu ng 
the c<i|)iiscle8 ci rotating in one spot Tlic 
ininutt annual is colouiltss elongated often 
cuTMtl tui Itself like a scuw and a long ctiii 
plex flag< Hum piojtcts in front Tht flagdlum 
IS usuallv expanded into an uiidulitiiig me in 
biam wbuh cxUiuls do-v^n one side of the cell 
Staiind pit parations hIk w a dclicatt external 
ptllidt a nude us in tlic middle a fnin axial 
nl mil lit txtendiiig up the flagdlum alt ng the 
niaigin < f the uridulatoiv nienibiane and ansnig 
fi til a stTongJ> rcfiuctivc little body Known as 
the bhphaioplast In many cases the it are 
distimi It ngitudinal fibies running tliiough the 
Ti\jjanostmie i^hich are iiiteipreted as coiitmc 
tlic and called niyonenies Tiypanosonies iiiuiti 
rilv b\ di\ iding It ngitudiiially into two (nucleus, 
ole phai oplast undulate ly membrane and fla 
gellutn being ail equally divided) or by dnidiug 
up into main daughter cells Ihei’e Ins not as 
vet besen iny satisfactoiy evidence of sexuil 
forms or of conjugation A very instructive 
and inqiortant fact is that Trypanosomes are 
extremely plastic a jmrticiilar s^iecies may 
change its apfiearanoe and chai’actei's according 
Ui Its surroundings within the same host or in 
different liost^ 

Many different diseases are due to Trypano- 
somes. (1) The temble sleeping sickness of 
nati\ es in tropical Afi Ksa, which has spread of 
recent years along the camvan routes u doe to 
Tn/panosoma gamhien&e and one of the Twtae 
flies {QlMmna palpalvi) is the intermediate host 
by whicli the micro-organism is disseminated. 
(2) The deadly Nagana disease, widespread in 
Afnca south of the Sahara, which affects horses 
and cattle and a number of other animals, is 
due to Trifpanemmm firuon, and another of the 


Tsetse flies {Olomna monnlaas) u the inter 
mediate host. (3) The Sun-a disease of horses, 
mules, &c in India and other paru of tropical 
Asia 18 due to 1 rypanoaoma etHinai, and tlic ais 
seminatoi seems to be one of the bi-eere flies or 
Tabanidtt* (4) Dourine ^hicb aflects horns in 
Europe North Africa and WesUin Asia, la 
due to 7'rvpaiioso?na eguinerdum ( >) Mul de 
Cadeias, a horse disease which has spi end f i om 
Argentina to the Amazon is due to ln/j.ant 
aonia equinum (6) The gall sickmss of cattlt 
common in South Afiica is due to Jufptv mnna 
theiletn Ifesides these theix are inaii> otheis. 

Trypanosomes occur chiefly in tlu blood of 
then vertebmte hosts but tin \ nun also occui 
in other pai ts of the bodj such as spleen bone 



Tr rpavo nna Bruee tlu parsHitf if Nugana mag 
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iiiariow Iivei l}nij>liatic glands the conjunc 
tnalsaf of the eje the iniu UHnuriibianc of the 
grriitai ducts oi in swe Dings on the skin Tlu y 
pass fiom hrist to host cithci by contact as in 
the case of doui me oi by the agcnc y of a blood 
sucking intci mediate host I^csides the Tsetse 
flies which spitad sleeping Hiekness and Nagana 
thcie aie many c thet intei mediate hosts in 
other cases thus bee and fleas oaiiy liypano 
somes from rat to rat and mosquitoes fic in owl 
to owl In tlie case if Sun a, Mai d< C^wlei-as 
and the like, the agents seem to be flies like 
Ikbanue and Stonioxys Within the IjIckkI 
racking intermediate hosts the Trypanosome 
often asrame a new form which is prolmbly 
the onginal one for there is much to be said in 
support of the view that the Trypanosomes were 
or^nally faeeot parasites that have lieen secon 
daniy I lanaferren to vertebrates It must also 
be noted that «any Trypanosomes may be pre 
sent in the blood of an animal without doing 
any noticeable harm — the host species having 
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become m the oourie of am immune to that 
particular kind of parasite But the transference 
of the Trypanosome in question to a new host 
may start an epidemic 

Among the clinical symptoms of Trypano- 
somic diseases may be not^ — anaemia, fever, 
emaciation, weakness, swellings on the skin, 
accumulation of exudations in cavities of the 
body, increase in the size of spleen and Wm 
phatic glands paralysis, and cerebral disorders 
Tlie two chief practical problems are (1) to re 
strict the spre^ of the diseases eg hv getting 
nd of the intermediate hosts and b> strict 
sanitary precautions, and (2) to discover by 
modern methods some antagonist of the Try 
pinosome in its deathful work within the body 
of the infected organism, and some means of 
bringing about artihcial immunization 

[j a.tJ 

Ts#tM Fly — Qloisina morntant a fly (Dip 
tera) of the house fly type (fauL Muscidae), is 



1, Tietie Fly (GIomum nwnmnt}, female x 2 
2, Giomitna palpaiu male x 2 8 Kormol position 
of closed wings when fly is at rest 


the well known Isttse fl> of South Africa, It 
is greatly dieaded on account of the fatal efiects 
r)f its bite on horses To man himself it is in 
nocuous nor does it kill horses by reason of 
any poison that it secietes, but it serves as a 
corner of a blood pai'asite (Trypanosoma) fi’oni 
animal to animal and if it sucks the blood of 
an infected animal its next victim if subject to 
the disease is infected with the parasites. It 
thus acts in somewhat the same way as the 
Anopheles mosquito has been shown to do in 
the case of malaria. In appearance the Tsetse 
flv is about the size of the common Blow fly 
but brown, with yellowish stripes across the 
aMomen In life history, however, it more 


resembles the Englufli Forest-fly, for instead of 
depositing eggs it produces fully formed niitf 
gots whicn immediately turn to pupee The fly 
occurs in fairly well-defined regions, into which 
It IS at present, fatal to lutroauce horses. Its 
extermination is no simple matter, but the 
eradication of the disease in the animals it 
attacks would render its bite harmless. In 
England malaria lias been eradicated by dram 
age and medical treatment, and though the 
Anopheles is still found in this country its bite 
IS no longer seiious. As to the action of tsetse 
flies m spreading trypanosome diseases, see 
Trtfanosombs w] 

TMl>ereMlln Test.— Tuberculin is a gly 
cerine extract of pure cultivations of the tubercle 
bacilli filteied tnrough porcelain to deprive it 
of the organisms themselves In the form em 
ployed for injection under the skin of bo vines. 
It 18 diluted with ten times its bulk of a watery 
solution of carbolic acid of the stiength of ^ per 
cent It ptoduceH a mild febrile attack some 
times called reaction fever It is important to 
ascertain the temperature of the animal to be 
tested on at least two occasions previous to 
inoculation oi the results may be vitiated A 
rise of tem])ei*atui e usually takes place between 
the twelfth and fifteenth houis but the clinical 
thei niorneter should be used at the ninth twelfth, 
fifteenth and eighteenth hours and the tern 
perature recoided A slight rise only may be 
inconclusive but an increase of two or three 
dcgiHies will almost certainly indicate the dis 
ease The nec k is the most convenient part in 
which to insert the hypodermic needle but the 
l(K)Me skin behind the ellxiw will do as well 
lulieiculin testing should be left to the pro 
fessional man as it lequiits exfieiience to read 
the HAiiiptoms comctlv and his certificate alone 
will lie of value It should Ih* understood that 
tulieiculin IS not entiielj tiustworthy yet is of 
1 eat diagnostic value Man} wasters that hav e 
led after ^.iving no reaction to tubeiculin ha\e 
lieeii assuiiied to ha>e suffered from tubeicu 
losis without post nioitem examination but 
weie tilt victims of lohnes disease from which 
It can onlv l>e distinguished in life by an in 
crease of teuipemtuie following on injection of 
tubeiculin Disci-odit has therefore teen cast 
upi 11 the preparation because it did not act 
bee i UHMicuLosis l] 

Tuberculosis is a contagious and gene 
rally a very chionic disease affecting most 
sjiecies of warm blooded animals as well as man 
111 mankind it is known by ever}lMxi} as con 
sumption or lung disease, and its most con 
spicuous form is indeed a chronic inflammation 
and ulceration of the lung but it is a very 
multiform disease attacking nearly all organs 
in the Ixidy In the beginning it is chaitu: 
terized b} the foimation of small white nodules 
or tubercles, but the morbid deposits assume 
often a more diffuse cbai*acter 
Of domestic animals, tuberculosis is most com 
mon in cattle, swine, and poultr}, leas frequent 
in dogs, cats, and horses, and still more rarely 
it occurs in sheep and goats. It is a rare dis- 
ease in wild animals, except when they are 
kept in captivity In zoological gardens it is 
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rather oommcm in iiunike;ra and in many apeeiee 
of birds, and there it wo sometimes attacks 
wild camivoras as well as other mammals. For 
experimental studies m laboratones, guinea pin 
aremoet frequently used, less commonly rab- 
bits, to both of which species tuberculosis is 
e^y transmitted. 

Mature of Diome — Although the idea of the 
contagiousness of tuberculosis nad for long been 
familutr it was formerly as a rule considei^ the 
result of a diathesis, a bad condition of the body 
chiefly depending on heredity and on all kinds 
of weakening innuencea The French physician 
Villemin was the first who in 1866 pi*oved its 
inoculabihty and in 1882 the German bacteri 
ologist Koliert Koch found its real cause By 
means of a specific coloration he demonstrated 
in all tuberculous deposits a small bacillus which 
he was able to cultivate and by inoculating it in 
many different species of animals he prc^uced 
the disease Tins bacillus is a slender, rod 
shaped oiganism from 1 o to 5 m m length, and 
from 0*2 to 0 5 M broad It is easily distin 
guished from most othei bacteria by its acid 
fast cliaracter that is its faculty to retain the 
colour when ti eated with a strong acid solution 

Since this discoveiy by K<x:h we know for 
certain that tulieu ulosis is a purely contagwus 
duease whose real cause is the entrance into the 
bod} of the tubeiclc liacillus Tuberculosis can 
not come into existence without tins (Kcurrence 
an} more than can wheat witliout the sowing 
( f the seed but lust as the condition of the 
soil has a great influence upon the development 
i i the see^ so may the conaition of the animal s 
ImkI} be mot'e oi less favourable to the growth 
of the liacillus and to the development of the 
morbid changes which we call tulieiculosis 
Some species of animals aie more lesistant 
against the bacillus than others and so are 
sjme individuals within the same species even 
the same individual ma} in different peiiods of 
his life be moic or less ixsistant. Very young 
animals are foi instance less resistant than 
oldei and all kinds of weakening influences 
such as bad nutrition parturition or acute or 
chionic diseases, may aiminish the resistance 
and make the animals body a better soil for 
the tuberculous germs. 

Titherde IkiciUi, — Tubercle bacilli can be culti 
vated in laboratories under favouiable condi 
tions but outside of the animal body they are 
not able to propagate, because they require for 
their growtfi a constant temperature of alxmt 
37 to 38 C and because they grow rather 
slowly and would cons^uently be overgrown 
by common bacteria. Therefore we are justi 
fied in saving that every tubercle bacillus we 
tuid in nature is simply a germ discharged 
f om a tuberculous animal or human bemg 
'^iich discharge generally exists when tuber 
c ulosis attacks organs which communicator mth 
the outer or inner surface of the body, and 
when the tuberculous deposits are broken down 
or ulcerated (so-called open tuberculosisX such 
as is often the ci»e in toe lungs, in the intes- 
tinal canal or in the urogenital organs. In 
human beings, sputum is uie most ^portant 
earner of taoercie bacilli , m cattle most bacilli 


u 

the diseased lungs are discharged with the 
ffeces, because the cow swallows moat of its 
sputuuL A very great numbei of the bacilli 
are to be found in the discharge from a tubei 
culous uterus and in the milk from a tuber 
culous udder and if the kidneys are diseased 
bacilli may be found in the urine 

Tubercle bacilli are rather resisUnt, so that 
they may remain living outside the body for 
a ver} long time half a year oi more especially 
when they are not exp^ised to Hunhglit Heiu-e 
it 18 that not only living toother witii an animal 
or human being affect^ by open tiilierculosis 
exposes a health} individual to contagion the 
localities where such an individual has livwl 
may also remain dangerous for a certain time 
Further, animal pruchicts, such as milk dair> 
piodiicts, and meat can be earners of tubercle 
bacilli 

Mode of Infection — Tubercle Isicilli may enter 
the b(»dy in different ways (1) b} inhalation of 
dned and pulverized sputum oi < thei discharge 
oi of the small diojis tf phitgiii dischaiged in 
coughing (2) hv the alinitntaiy canal when the 
food Itself contains the liacilli oi when they ac 
cideiitalJ} have been scatteiecl upon it bcien 
tints disajsTie os U winch of th se wavs pla}H 
the moie important |)nit hut fioni a piartical 
point of V lew this dispute is of no gitsai coiisc 
queiice Both ways exist and the (lose associa 
tioii with individuals with open tulHrcuIosis 
IS eciuall} danger ous whether the liacilli ate 
inhaled oi admitted through the mouth aftci 
having fallen on the fecal oi dnuk 

Ihc bacilli may also (3) l>e inoculated into 
wounds or (4) cntci into the sexual oigans dur 
ing coition In some cases they aic (6) trails 
nutted fiom the mothei to the fn tiis tliiough 
! the placenta (congenital tube ulosis) This 
happens comparatively larely Tlie conditions 
for the infection of the fntus aic tithci that 
there IS tuberculosis in the utcius itself ( i that 
tubercle bacilli cm ulatc in the hU ocl of the 
mothci and this happens only in vei y exc^ep 
tional C 4 ise 8 unless tlie mothei sufleis from 
tuberculosis in a vei y advanced and generalized 
state In legu ns wlitie tulaiculosis is of very 
frequent occuricnct we find ii<it mere tlian 0 3 
to 1 jier cent of the new Ixun calves affected 
with congenital tulasrculosis 

iJevelopmeiit of dieeaee — When the tulxii'cle 
bacillus has entered the body it propagates 
and it irritates the cells and calls lorth a 
specific inflammation which produces a vorv 
small nodule around the piimanly aflected cells 
in which the bacilli ai’e picked up Tlie lymph 
stream cjarnes the hresiu of the bacilli to the 
sui roundup tissue and new stn^ 1 nodules are 
formed TSie 1} mph ducts carrv the bacilli to 
the lymph glands that serve as a filter, in whicli 
they ai-e often retained for a time We there 
fore find the tuberculous rodules veir often 
especially in the lymph glands, and tnese are 
in many cases the pnmaxy seat of the disease, 
evidently because the bacilli soon after their 
entrance into the body pass into the lymph 
ducts and are earned to the glands. When 
the bacilli are picked up with the food we 
do not as a rule find nodules in the mucous 
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membrane, but m the Ijmph glands around the 
thimt or in the mesentery, and when the baeilh 
are inhaled we often find the first nodules in 
the bronchial or mediastinal glands and not in 
the lungs 

Thus tuberculosis always begins as a local 
disease but it genet ally spieads more and more 
fiom time to time tiom the fii*st affected 
gland it may go to the next and from the first 
nodule in any oigan it spieads to a gi eater part 
of the same oi to its covering membrane Ihe 
tulierculoiis deposits aie very much inclined to 
deca) and to form abscesses or ulcemtions, and 
the diHchaige from sudi an ulceration will flow 
over the niutous membiane and infect another 
ywiit of it By the giowtii of the nodules and 
tlieir degeneration the bacilli may invade the 
bloodvesHels and with the biocKl be (titled to 
the remotest pai Is of the body k to the bones 
and articulations to the biain the kidney eir 
the Hjileen lliiis tubeie uleisis may injure the 
lM)dy in two dificient ways —either by destioy 
111^ some impeiitant oigans as the lun^s oi the 
livei, oi by affeetiiig many difieieiit oi^aim In 
Inith cases arc alsei fenmed toxines winch ma^ 
preiduee fever aiiel injure the tissues 

On the eitliei hand tube ic uleisis may for a 
veiy loiiL, jieiieKl lemain letali/eel to \ery re 
stiicted paitH eif tin body anei time is ne denibt 
that tint disoiso is often lie ale el in that tin nod 
ules aio iiieapsulatcel aiiel ( 4 il( ilKatcd and the 
liacilli finally die It is nell kneiwii lio\icvti 
that the baeilli may alsei leinain living many 
yeuis in siuli olel deposits and Nve eifUm we a 
tubeiculons deposit leinain exenlt feu ^earsanel 
then under unfa\(Uiable e iie iiinsUinces (acute: 
diseases parturition (!Ce ) sudeknlv fiaie up 

L si( llicse diHt r \<i\ iiiin h aeeerding 
to the seat and the elevel jiiiient of tin disiast 
In tile main wt tinel depwits in ditte mit oi^aiis 
of whitish iiodnleH \ai^iiiL in si^ fioin In in^ 
baldly visible to a |K)a a lia/tl nut oi a hens 
eg-, oi in othei uises a inoi*e ditFnse inliltiation 
ol a lute oi yelloM ish cole ui Tseeluk <f tht 
size of a millet send art called miliary tubercles 
Ihe siiiallcst noelnles aie usually corii]>osed e»f a 
mass of latj^e cells so called c^jntlu hold cells 
and ^lant cells suiiouncled b\ smaller h mphoid 
cells Ihe tiiben ulous tissue has a \ei\ p ku 
vaseuliut^ and its c^mtial ymit therofe le (and 
pnibably alse on account of teixincs) LenetalU 
at ten some time will laeemie iie^cioseei and l»e 
altered te) a uiaeous sulwtance usually contain 
iiii, juutieles of lime salts Semietimes this sub 
stance is diy sometimes soft and it may la? 
epiite? oinolliated c r even purulent Ihus tulier 
(ular deposits may la jmitly conver^^ iiiU> a 
kind of abs ess whe^se contemts howevei kx>k 
more fiocculont and lumpy than that of a com 
mem almcess The sur rounding tissue is usually 
the seat of a chronic inflammation leading to 
the foi matron of a fibrous tissue The deposit 
of small tuber ele nodules on tlie serous mem 
bianes co\ ei ing one of the cavities of the body 
may on the other hand be followed by exuda 
tion of a nmstly serous nature Thus the lesions 
may differ extremely and in former trmem before 
the bacillus was known pstholognH^ often were 
unable to diagnose the nature ot a morbid oon 


dition that we now eanly recognize aa tuber 
culosia 

Without going into details we shall shortly 
describe some of the most characteristic features 
ot the post mortem lesions in some frequently 
affected oigans The lymph glands may con 
tain dry or soft nodules of diffei*ent size or the 
whole gland may be filled with a tuberculous 
matter of different consistence. The glands 
are often very much enlarged, and may fern ex 
ample in cattle be as big as the head of a child 
or even bigger In tlie lunqs the tubercular 
lesions may have the character ot small or large 
nodules but frequently they may rather be 
described as the result of chronic caseous in 
ffanimation of greater or less extent Nodules 
as well as pneumonic inffltrations may be solid 
and more or less caseous or calcified but they 
art often par tly softened and converted intocavi 
tics the HO called cavernit discharging into the 
bronchi whosi mucous membrane may be ulcer 
ated Chi( nic inflammation of the bronchi that 
aie filled with thick granular or cheesy matter 
and greatly distended is also a very common 
lesion Aiound the tubeicular deposits is usu 
ally foiiind an induiatcd connective tissue, and 
the diseased jiaits of tin lungs are often od 
herent to the iibs oi diai>liragm by means of 
such nt w foi me d tissue 

On the mums mtmbiants coveiing the lungs 
and chest wall the hcait cu the abdominal 
oigans (pMitonc iini) the tuluiculai dejiosits 
be small ludiiks but moic fiequently 
eH|)ecially in cattle we find these memhi’anes 
ill ue oi less c( >eied with laigc sc lid ncalules or 
waitlike iiiasHes often connected to the incm 
hi am by means of a i eddish connective tissue 
wliic h sometimes fci ms a short |k dicel \ oung 
nodules lii\c a gie> white aspect ou the cut 
surface oldei ones iisuall} an completely calci 
fatd Jhey nie often \cn great of the si/e of 
a walnut cu a hens egg and tlio may be so 
nuiiieious that the \ fcini masses of a thickness 
of several inches and of a vci> great extent. In 
HU h masses the single nodules may be c onnec^ted 
Ut each other b^ means of delicate fibres, but 
thev iiia> also \)c completely confluent This 
peculiai lesion is fn>m old turn called peailif 
dmast (< I if rape distast) and it was formerly 
usually consideied a sfatific disease different 
fiom the tuberculous lung disease Althougli 
tuliciculoBiM in the lung is often combined with 
pcaiU disease it r©all> fiequently happens that 
one of these forms is much more developed than 
the other or one of them exists alone 

Tubercles on the ^luoous membranes of the 
trachea, bronchi the bowels, or the uterus are 
usualh soon convertc?d into roundish ulcers with 
elevated yellow isli Ixirdeiw and a depressed 
Yellowish caseous centre In the uterus isolated 
ulcers ai'e howovei not frequently seen in 
most cases the mucosa is here infiltrated and 
ulc?erated over the whole. In cattle tubercu 
losis in the larynx fi'equently appears in the 
fcwTii of a great tumoui without uloeration that 
may nearly plug up the cavity Intestinal 
ulcers are not uncommon m c^tle, but vfttY 
rare in swine in fowls tliiey are {together widi 
nodules in the hver, spleen, and femur) the 
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moat importent leauuiy and u these ammale the 
uloen have neually a peculiar aepect in that the 
mteetuial wall under the uloens le very thick 
and produces a small tumour protruding on the 
outside of the mtestinal canal 

The liver, the spleen, and the kidneys may 
be the seat of nodules of the most varying size. 
In cattle, tubercles are usually small in the 
spleen but in swine and horses we frequently 
hud very large tumours in this organ 

In the brain and spinal cord tuberculosis has 
usually the character of miliaiy nodules in the 
meningeal membranes nui rounded by an exu 
date 01 by a new formed inllammatoiy tissue 
but we may also hnd largei caseous nodules 
in the interior of the brain or of the nieduUa 
tpxnalu 

Of the %iddei usually only one of the quarters 
(mostly a jK>stenor one) is affected It may 
contain a nunilier of small oi cieat nodules, but 
more frequently the disease has the character 
of a veiv extended chronic tul»erculai uiffarn 
mation On a cut surface we find in the fii'st 
affected pai ts (mostly the outer mrts) all lubiiles 
hard, taseous, or e\en calcifita while in the 
paits win It the disease is iiKirc i-ccent the 
udtUr tissue is mote or Itss supplanted by a 
li^ht itddisli new formed tissue in which theie 
mi\ Ih Mt^n an incipient calcification along the 
iiiiik tanals Tlie lymphatic gland alxve the 
tuhki IS iiiiu li enlarged and filled up with tuliei 

CUKi tlUiSMS. 

In the tubercular nodules are inclined 

It) s fUning and tulieidts in the H[K>ngious 
tissiu ch se to articulations may soiuetimeH 
bitak down the cartilages and opt n the joints. 
Ill these the set lus meinbiaiie as well as the 
sui minding tissue may be the seat of nodules 
of different Hi7e Hones and jciiits arc much 
molt fmjucntly affected in swine than in other 
maniiiiah 

In the iiiuscnlar tissue tul>ercle 8 are of ex 
trenit h rare (Ktuirencc 

Symptoms.— Jn the lieginiiing there will as a 
nilt U no sMiiptoms at all The deposit of 
sonic small tulicrcles in one or in a few Uni 
phatic glands cannot affctl the annual in a 
\tsiblc w i\ and when we lenienilier tint the 
lesirns very fminentU remain a \eiy long time 
< 5 onfined to the fiist infected organ which may 
be far away from the suiface of the bcaly we 
easily understand that tubennilona may remain 
an ahmlutely occult disease for years That is 
the rt^ason w h> statistics from slaughter bouses 
and fi III tuberculin tests correspond so little 
to the r pinion of the cattle owner receding 
the health conditions of his animals. He c»n 
not undet^tand the assertion that a very great 
niimlter of cattle of the most healthy aspect anci 
not exhibiting the slightest symptom of illness 
nevertheless are affected with this disease of 
iiad repute It is not until the disease has o- 
gressed considerably and mostly after a rather 
long ocxult period, that it gives otinusal symptoms 
Jhese of TOurse, vary very much according to 
the affected organa In tuberculosu of the lunqs^ 
ts the most noticeable symptom. Tne 
0011^ is mostly dry short, and hoarse, but may 
•••r on become prolonged, convulsive, and veiy 


troi^lesome to the an im al It is more frequent 
in the morning at feeding time and aftei move, 
ment. There may be a little slimy and pui ulent 
(hscharge from the nose, but that is frequently 
absent When much of the lung tueue is die- 
eased the breathing is laboui-ed Auscultation 
reveals, especially aftei quick mo\eiuent, al>. 
normal sounds in the lungs, especially sibilant, 
sonorous and raucous A dull sound is ofUu 
detected on pei'cussicn 

When the lymj.htttc glands in the briMist 
cavity are much enlarged the\ iua> press ii|n ii 
the CBsophagus and pi-e\tiit the istiqH of gas 
ftom the sUnnach in such cast the cow slu >^s 
chionu or habitual bloating ( I'eat eiilaige 
ment of the glands aho\e tlu throat iftin 
makes bicathing ihfhtult and n usy and may 
also inUifcie with tlu saalKwing 

In caws of In am an I menmytal inhunlims 
till animal will lx inisUadv in its tiioxeiiu nU 
often cany tlu hiad in an unusual pisiti n 
and it IS sometimes attackeil with cofivulsionN 
8 uch cases au iiii lined t( lulvaiut rapi(ll> and 
terminate in death fr Ih wing i niia 

If the uterus is atlictcd tliiM will U a dm 
chargf fiom the xagiiia f a th tcuh iit oi ( I tl< d 
odouihsH puiuUnt matUi and the uuiiih and 
UHuai]> thf \idu(tH ai< louiid eiilaigid and 
bald whiii GXplutd by tlu ie<tuin 1 nlaig 
Hunts and paitial uh nut ion of the ( ailntt 
canals may Ik ( hstived in the lugina I < t tlie 
voteiiiianan the ncful i ploration is m many 
casenavtiy valiuiblt method f i the diagiKKis 
as HI tins way lu ts not only abii to find tiilx t 
ciilai hsmiH in tlu gtnilal (tgaiis 1 ut alsi in 
the left kidruy in the Ivnipliatic glands tH]K 
ciall> the mesentciic and t< bnd fxaily dmiase 
in the jKiitc neum Without icctal cxploiatn n 
it 18 usually vtrv difficult to affirm tlu cxisttnce 
of grapes in the alKlomen Petiily m dales < ii 
the pleiiiu may give a fnition 8 < und dunng 
inspiration and when tluyaic vtiy laigc they 
give rise to a dull seuiml upon pmeussu n 1 ut 
the diagmsis (f this foim of tubticuiosis is 
often veiv difficult 

Tubeicuhius diseases of the hones and joints 
may cause lameness and enlargement ( f the 
affttted jiarts In cases of uddei tubei cult sis 
the diseased (juarUi is tlu scat of a luiid pain 
less enlargement that may be tuKlular but is 
more fiften diffuse while in cases of coniiiion 
uddei inffammation tlie milk is lapidly alUttd 
be c< mes watery flfxx:uleiit oi purulent and oftc n 
fetid It 18 verj cliai actei istic of tuben ulai mam 
nulls that the milk fiom the affected quaiter 
retains for a long time ofUri a luonth oi mote 
its natural apixarani < later on it beer mes 
watery and clotted but it is vorj rarely puiu 
lent and never fetid Tlie lymphatic gland 
above the udder is always enlarge^ often very 
much The tulierculous nature of an udder 
disease is ascertained by microscopical examina 
tion of the secretion ftom the diseased quaiter, 
in which the bacilli are easily found either m 
the small flakes or flocculi in case of the milk 
being unchanged or m the sediment after centn 
fugation. The demonstration of tubercle bacilli 
in any suspected discharge is of course the best 
proof and this method is not only used to 



•xuAiiM a stupeeted udder eeeretioiii but aleo 
a diaoiuum from tlie vagina^ unne, or eputuiu 
in caaee when tine can be found in tiie noetnle, 
or when it can be obtained from the throat 
with the hand or with a eponge. 

Tuberouloue animala may remam in good 
fleeh for a considerable time, even when they 
have luther large deposits in the body, espe 
oially in the form of pearly disease The appe 
tite may continue rather good for a time, and 
the cow continues to give milk, although this 
secretion gradually diminishes. As the disease 
progresses, wumation and paleness of the mu 
cous membranes and the skin will become more 
and more manifest , the coat will be staring and 
the skin harsh and dry Diarrhoea may be ob> 
served, although it is not a common symptom 
If the animal is not killed it dies from exhaustion 
after a period of illness which may last for 
months or years. 

While the course of the disease is generally 
vex^ sometimes change and become 

rapid This occurs when large numbeins of 
tuoeicle bacilli are discharged into the blood or 
lymph currents They are then carried to many 
organs, and cause in a short time the develop 
ment of numerous very small nodules— miliary 
tuberculosis* (galloping consumption). We then 
observe fever, rapid loss of flesh depression 
poor appetite, cough, rapid breathing weakness, 
and sometimes enmrged lymphatic glands This 
form always terminates in death in a short time 
It IS more common among swine than in cattle 

FrBQUBNOY and SlGNlFlGANCfi OF THE DISEASE. 
^Although tuberculosis attacks most species of 
warm blooded animals, cattle are in adoition to 
man, the chief cai riors of the disease, and there 
IS no doubt that the other animals — at least the 
mammals — mostly are infected from cattle In 
swine this is very evident for in daily countries 
these animals aie generally infected by feeding 
with raw dairy products containing tubercle 
bacilli sometimes also by eating carcasses or 
organs of tuberculous cows In the United 
States, swine aie frequently infected by follow 
ing cattle and eating their faeces. Horses are 
also genei*all> infected by cows milk given to 
them when diseased, or in some countnes (as 
in Denmark) in oixler to fatten them for sale 
In some countries, for example Germany and 
Switzerland, cattle tuberculosis was a well 
known disease many centuries ago, and in the 
last century the disease has been widely spread 
in most civilized countries. Most prevalent it 
seems to be m Get many Denmark, South 
Sweden, Holland, Belgium Austna, Switzer 
land. Great Biitain but it is also rather com 
mon in France, in the United States, and in 
many other countries. It can be proved that 
It has been introduced mto many countries 
where it was formerly unknown, as, for in 
stance, Denmark, Sweden, Norway, Finland, 
Japan, and Australia, by means of cattle im 
ported from Switzerland, Germany, Great Bn | 
tain, or other countnes, just as is the case with 
other contagious diseases. 

Statistics from slaughter-houses m Germany 
and many other countnes seem to show a rapid 
uorease in the frequency of the disease during 


dm het iswdeendes, md thm k prdbalil^ 
althongb the Bgtxres mwtt be refpuded tddt 
some r e s e rv sitlon, because the Tetennsry inspec- 
tion is undoubtedly carried out mudi more oaxw- 
fully now than formerly 

At all events, it is certam that tuberculosis 
has to-day a great prevalence in many countnes. 
It must oe rememDered, howevw, that even in 
the most infected ones by no means all herds 
are affected. Usually a laige number are com 
pletely healthy This is because tubercle bacilli 
are not at all ubiouitous They are never found 
except in places where animals (or human beings) 
diBchar^iig tubercle bacilli live or have lately 
lived ^oerculoBiB is a purely contagious dis 
ease Only such herds ate perfectly healthy as 
are kept up by hrosdxng^ receiving hardly any 
increase from outside, except a calf now and 
then, while the prevalence of tuberculosis is 
generally the greater the more frequently the 
stock 18 increau^ by buying cattle at fairs 

If a tuberculous animal is introduced into 
a hitherto healthy herd, the risk of contamina 
tion vanes very much according to the develop- 
ment and the form of the disease As long as 
the tubercular deposits are closed, the animal 
will not be able to ccntaminate but when they 
open to a surface and bacilli are dischargea, 
contamination will take place Thus, as a rule, 
other animals will be intected after some time, 
and in the course of years tuberculosis will 
generally spread nK)re and more Therefore 
where a tuberculin test is made in large herds 
in which the disease has existed for years, we 
usually find the great majonty of the cows 
reacting 

In most cases it is proved by this test that 
tuberculosis is more prevalent among M than 
among young cattle A close examination of 
40 624 head of cattle which were subjected to 
the tul)erculin test for the first time has shown 
to the author that of calves under six months 
12 1 pel cent reacted of yearlings (from six to 
eighteen months) 27 5 per cent of two year 
olds (one and a half to two and a half), 38 6 per 
cent of full grown animals (from two ana a 
half to fiveX 44*9 per cent and of animals 
over five years old 48 per cent— figures which 
correspond with the results of tuberculin tests 
in other countries, and with the results of the 
study of human tuberculosis. 

The social sigmhoanre of animal tuberculosis 
IS hygienui as well as economic As long as it 
was considered a fact that bovine and human 
tuberculosis were identical diseases, both caused 
by the same microbe, it was generally admitted 
that bovine tuberculosis was one of the sources 
of the great white plague in man, although 
most scientists agreed that man himself played 
the more important part in the infection of man 
kind. Therefoi'e, in most countn^ hygienists 
urged the necesfloty of combating tuberculosis 
in cattle and other domestic animals 
milk and milk products as well as meat might 
be dangerous to public health Th Smithfcat 
pointed out some differences between tnbercle 
bacilli from man and from cattle in growth 
M M in virulence, but it was ememUy 
R. Koch who made the identity of we two 
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Ouiigmi on tSSkmOo^ WA in iMdoa in 
1901, dodamd tiM l^minn la b tto o lo d a diAnrod 
firom boHao and oonid not bo tranaasiittod to 
floUku Ho did not abooliitdly deny that man 
might bo anioo^ldo to bormo taberealoaia, 
bat ootimatiid the extant of infoetion by 
milk and daah of tnboreolar oattlcL and the 
batter made of their milk, aa hardly greater 
than that of bereditaiy tranamianon, and he 
Uierefore did not deem it adviaablo to take 
any meaaorea againat it 
Thia atartling expreemon oocaaioned very nu 
merooa inveatmtiona m different countries, 
eapeciallv in iSigland (Royal Conimiaaion on 
TubercuIosisX in Germany, and in Denmark, 
the result of which may be said to be that 
Koch had gone too far The English Com 
mission, for instance, found that, out of 60 cases 
of tuberculosis in man, not less than 14 con 
tamed bacilli that were as virulent to cattle as 
bovine bacilli and German mvestigators found 
this to be the case with 9 out of 67 If the 
character of the bacilli indicates their source, 
it must consequently be said that, out of 127 
cases of tuberculosis m man not lees than 23 
(18 per cent) must be considered mfected from 
cattle. Therefore it is the common opinion 
to-day that bovine tuberculosis ought not to 
be lost sight of as a source of human tubercu 
InsiB. There is no doubt that milk is much 
more dangerous than meat, and there can hardly 
lie any doubt that children especially infant^ 
are much more liable to be infected in this way 
tluin are adults Milk is, of course specuilly 
dangerous in cases of udder tuberculosis but 
also when the milk does not contain tubercle 
Ijacilli when it comes from the udder it may 
eiiHily be contaminated with such bacilli by 
means of particles of the fsKses from tubercuw 
cows, or from vaginal discharge from a cow 
suffering from utenne tuberculosis. Cows with 
udder tuberculosis, therefore ought to be killed 
as soon as possible and cleanliness in the byre 
and m the milking should be stnctly observ^ 
Koch had gone too far but even if he had 
l»een right in considenng bovine tuberculosis 
harmless to man, there would be reason enough 
for farmers to combat tuberculosis in animals 
with might and main, because it is to day one 
of the worst scourges to cattle, and in many 
cases also causes severe losses in swine and 
poultry It is true that statistics lowing that, 
for instance, in some German slaughter nooses 
30 to 50 per cent of adult cattle are affected 
^ith tuberculosis, and that m many large herds 
m^Serent countries 80 per cent or more of the 
cows react when tested with tuberculin give an 
exaggerated idea of the signiAcanoe of we dis- 
ease, in ss far as the prsot mn^arU^ of nusk oaUU 
art cafy dtgkiljf afoetod and are able to supply 
sound meat, and milk perhaps for many veara 
Tuberculosis indeed interferes severely with 
tne economic results of stock keeping and breed 
mg It la a veiy maidioaa dissaae, and years 
mey pam balore the farmer obaervss that there 

maonieCiiingwraigm fan herd. Batl^aiidl^he 

finds that aiore and mors of hwoows do not pay 
for thiir lodte, that th^ are heociming emaci 



aladaadyiaH tooHye milK Balm that stage 
hM ^ mehad tha butdiw wUl aomeSma 
^ him th^ a oaroasa has bean dtemsd unfit 
for huom food, and later on he will often have 
teedltlM poor animals to a mere long While 
in the beginning motely the older cows show 
elimoal symptoms, this mav later on bs the case 
with heiiere or calves, ana it is no unoommon 
thing that most of the herd is nim^ This 
causes a heavy loss in a herd of cumnion cows, 
and much more when it happens in a valuable 
herd. 

TkeatBMal— In human beings it is a problem 
of the hmhest importance to find the best cure 
for the diseased individual, and to-day we are 
happy enough to know that it is often possible 
by means of good hygiene and dietetics to assist 
nature in its effort to stop the evolution of the 
di s ease. The same may, of course, be said of 
tuberoulosis in animalk Good food, plenty 
of light and air, are also here remeaies tlmt 
strengthen the resisting power of the orgamsin 
and at the same time good hygienic conditions 
in the byre— light, fresh air, and cleanliness— 
are of great importance as a means of prevent 
iiig contamination 

Still more important than cure is prevention, 
and in animal tuberculosis it must lie the chief 
problem to find out how to prevent the disease 
Am iuftereuioM cannot artse unlctt tuborcU bamllt 
gain entrance into the body the problem t« to prt 
vent thu occurrence Nim where are the tubercle 
bacilli? They are all discharged from sick am 
mals or human lieings, but tney remain living 
outside the body for a certain time (.onse 
quently they are not to be found everywhere, 
but thev exist in localities where animals or 
human beings, affected with open tulierculosis, 
live oi have lately lived, and ttiey may be con 
tamed in meat, milk and miik products coming 
from tubercular animals or cortaminated by 
discharge from such aiiiinala As to infected 
localities closed sheds or byres are much more 
dangerous than open fields, and the darker and 
more ill ventilated and unclean the stables are, 
the greater is the nsk of contamination 

Another capital point is that hereditary trans 
mission IS of rare occurrence The great mcgoritg 
of oalvee are bom healthy ^ even when the cow as 
well as the bull is affectMl with tuberculosk*, and 
they muit remain healthy tehen they are not expoeed 
to oontaaum. These are the simple ideas on which 
prophyUctic measures against tuberculosis must 
be founded and that they are ooirect is proved 
by experience 

If a man has a tuberculous herd, he is able 
to convert it gradually into a healtbv one if he 
removes the new born calves from the infected 
stable and places them in an isolated, healthy 
room and when he gives them milk which does 
not con tarn —at least in a living state— tubercle 
bacilli, t a pure milk from absolutely tubercle- 
free cows, or milk that is heated sufficiently to 
destroy the bacilli. 

Isolation of calves is a measure that can be 
acoompludied withoat difficulty on most farms, 
and it is indeed veiy strange that every breeder 
—and eqieeially the breeder of valuable cattle— 
doee not take this aimple meaenre, but that ao 



16 


Tttberciiloait 


niftaj of them thoughtleeilj pkos tiieir hwilthy 
new-born calTes m the inreeled oow etabi^ 
idthough experience hue clearly r^own that 
young indnaduale are Tory eiuRly oontami 
nateo. Not more difheult will it b!^ aa a rule, 
to keep the heif em isolated , such ammals do not 
need expeneive byres It is asore difhcult, of 
course, to continue the isolation when the heifer 
has calved but when the farmer understands 
how much more valuable are healthv cows than 
tubercular ones, he will surely spena the money 
that IS necessary for the construction of a new 
byre for the healthy herd, or at least to divide 
his old byre by means of a light wooden par 
tition 

Forming a new healthy herd will be an easy 
matter if it is possible to place it on another 
farm, such as owners of large estates frecmently 
will be able to do When the new herd must 
be placed on the same farm as the old infected 
herd, there will always be some risk of con 
tamination, because tubercle bacilli discharged 
from the sick animals may be earned to the 
healthy ones by means of persons dogs, cats, 
or other animals, and the snorter the distance 
18 the greater the risk will be But it must be 
kept in mind that it is the housing in the eame 
byre or eked together with sick animals that is 
by far most dangerous 

And now we are fortunate enough to possess 
a method that enables us to recognize very early 
if an animal is infected with tulieiculosis or not 
VIZ. the tuberculin teet Tuberculin is an extract 
of tubercle bacilli cultivated in bouilhm with 
glycenne The Imcilli are killed so that the 
nuid cannot infect but it has when injected 
under the skin of an animal the marvellous 
property of producing a typical fever which 
appears after some hours and lasts about twelve 
to sixteen hours— so called reaction — if the am 
mal is affected with tuberculosis even in the 
slightest degree while a healthy animal is not 
at all influenced by the injection Tulierculin 
was for the first time piepared by Koch in 1890 
He hoped to have found a remedy to cure tuber 
culosis, and tuberculin seems indeed to have 
some curative influenc*e though not os much as 
hoped but its diagnostic pro}>erty is recognized 
by all, and the tulierculin teat is used on a very 
1^6 scale especially in animal tuberculosis 
It IS true that tuberculin is not absolutely 
infallible Very old small tubercular deposits 
enclosed in a thick layer of fibrous tissue some 
times fail to call forth a reaction but that is of 
no practical consequence, because such deposits 
will as a rule do no harm A worse thing is 
that animals suflfering from tuberculosis in a 
very high degree sometimes cease to react This 
fact has sometimes done much harm, because 
such animals will usually have open tubercu I 
loais, and their presence in a healtny herd may 
therefore occasion much contamination but when 
the person in charge is aware of the danger, it 
will as a rule not oe difficult to recognize the 
disease by clinical examination It is sUll worth 
mentioning that repeated mjection of tuber- 
culin may in some animals provoke immunity 
to the test, which may be used by a cattle dealer 
with intent to defraud, but all these deficieneies 


cannot outwei|ffi the great merits of tubsmiHn 
when used in uie ngm way 

In his endeavour to form a new healthy herd 
by breeding from the old infected one, the 
farmer will have most valuable assistance frosa 
the tuberculin test. The new herd should be 
tested once, or b^ter twice, a year in order to 
discover as soon as possible if an animal has 
been infected, and then to remove it from the 
healthy herd and slanghter it, or place it in the 
old herd. If the isolation of the healthy am 
mals has been maiiitamed carefully, the number 
of reacting animals will be very small, if any, 
and werybreeder when he follows this metb^ 
strictly in the course of some years, tnU be Me 
to free hu herd from tuberetdoM This measure 
was for the first time proposed in 1892 by the 
author and is known as tne Bang meUiod. It 
has been carried out with excellent result in 
many herds in Denmark as well as in several 
other countries, although it has not nearly as 
yet come into such common use as it deserves. 

One of the chief reasons why this method has 
not been generally applied is that instead of 
taking the slow but sure way of heq\nninq with 
the oalvee it has been the desire to shorten the 
way and to begin the work by testmg the whole 
herd with tuberculin and forming a new healthy 
held by sepaiating the non reacting animals 
Irom the reacting ones This measute is quite 
recomtnendable when only few animals in the 
herd are infected but where the great majonty 
reacts, such as will usually be the case m large 
herds which have been exposed to tuberculosis 
for many yeai*a, it is usually unwise The mi 
monae nundier of reactions generally frighten 
the pr(»prietor and he will often lose his reli 
ance on the test and feel inclined to give up 
the whole woik when drawbacks occur When 
the nuniliei of anmials that have to be isolated 
18 great firun the beginning it is of coursi much 
more diftnult to maintain the isolation strictly 
than it IB when we begin with some calves and 
drawbacks are much more likely to cxK.ur under 
such circumstances When we liegin with iso- 
lation of the older cows there will also be more 
risk of the serious mishap of placing a veiy 
tuberculous but not reacting cow in the healthy 
division Tliese difficulties are avoided wheu 
we begin the work by simply testing and iso- 
lating the calves or perhaps calves and heifers, 
and letting the adult animals I'emain untest^ 
The author has since 1899 recommended this 
plan for herds in which it was knoM n in advance 
that tuberculosis was widely spread. 

In Denmark it is the custom not to let calves 
suck the cow and it has therefore not been (bffi 
cult to feed them on uninfected milk — i.a milk 
that IB sufficiently heated or milk fit>m a few 
perfectly healthy (non reacting and clinically 
examine) cowa The first few days, however 
the calves must have the oolostral milk of their 
mothers. In countries where the * artificial 
feeding is unknown, a way out of the difficulty 
would be to make some perfectly healthy cows 
act as wet nurses and snckle the calves. In 
deed as has been proved by the Hungan^o 
Ujhelyi, good results may be achieved even if 
the motheoni are allowed to aounah their own 



Tuberculosis — Tuff 


17 


c/Aymt providad the cebrea are kept m aepa 
rate ati^ea except when they are let in to 
thmr mothers for feeding two or three times a 
day Thia IsMking away from the isolation 
rule involyes, of course, some danj^r of infec- 
tion, there is, however, a great dmerence be- 
tween such a brief exposure to infection and 
constant cohabitation in the same byre day 
and night 

In order to obtain a good result from the iso- 
lation method — at leaht when the healthy herd 
is on the same farm as the infected one — it is 
necessary to remove as soon as possible from 
the latter very badly affected cows that daily 
discham thousands of millions of tubercle ba 
cillu K 18 evident that the gi'eater the number 
of such cows m the infected herd the n^ter 
risk there will be of caiTying the bacifii into 
the healthy herd Luckily it will always be to 
the interest of the owner to slaughter such am 
mals as soon as possible 

The comprehension of the fact that animals 
with open tuberculosis are the real spreaders of 
contamination has led to the idea that it might 
be possible to combat tuberculosis in cattle en^ 
tually enough by means of a careful clinical 
examination of the herd, followed by a rapid 
removal of the dangerous animals This is 
the method of Ostertag combined with a tern 
porary isolation of the young animals until their 
nrst calving Tins method is freouently used 
in Germany It is beyond doubt tnat it is pos- 
sible in th;s manner to ameliorate the sanitary 
condition of the herd, but we will certainly not 
be able by these measures to get completely rid 
of tuberculosis as we can do when we maintain 
the isolation of the younff healthy animals, being 
assisted by the tu^rculin test The reason is 
that clinical examination, even combined with 
laboratory tests does not at all enable us to 
detect all dangerous animals. We may find 
those that are momentarily the most dangerous, 
but in the time which elapses between two exa 
minations the disease will progress in many 
animals to such a degree tlmt they discharge 
numbers of bacilli 

Some years ago the hope arose that it would 
be possible by means of vaccination (Behnng, 
Koch, Schiitz, Pearson Valee, OUmette, Klum 
mer, Heymans, and others) to produce immu 
nity agamst tuberculosis, and that the great 
problem of eradicating this disease might be 
solved in that way It is beyond doubt that a 
certain degree of immunity may be created, but 
it has not sufficient duration and by the most 
effective method, in which living human bacilli 
are used, the meat and milk may be dangerous 
a rathw long tune Vaccination experiments 
are still being earned out in several places, but 
it must as yet be considered doubtful if a prac- 
tical solution of the problem will be found in 
tM way Ulus the isolation method is still 
the only one which enables us to eradicate com 
pletely tuberculosis in an infected herd. 

Tuberculosis cannot be stamped dUt unless 
the farmer himself does the mam work, but it 
is a natural desire that the State should assist 
bun. The State should deliver tubercuhn free of 
charge, and pay for the assistanoe of the veten I 
VOL. xn. 


nanans in all oases where the farmer uses the 
tuberculin test in the right way, aa as a meatia 
to secure the forming of a new healthy henl 
It would also be desirable that the State should 
assist farmers to rapidly remove the animals 
suffenng from open tuberculosia It is true — 
as before said — tnat this removal is to the inter- 
est of the owner rightly understood but it can 
not be denied that he does not always realise 
this clearly, and therefore such animals are veiy 
often not removed in due time. 

As the rapid slaughter of dangerous animals 
— IS especially cows with tuberculosis in the 
udder or in the uterus and with open lung tuber- 
culosis — IB a very useful measure generally 
speaking, it has in many countnes been regarded 
as one of the first objects of the State to carry 
this measure into action It must be remem 
bered, however that it will cost lots of money, 
and that the slaughtei of and partial compensa 
tion for such dangerous animals, if nothing else 
IS done, is certainly able to diminish the extent 
of the disease but not to stamp it out If the 
State restricts the compensation to dangerous 
animals killed on farms when the ownei himself 
makes serious attempts to eradicate the disease, 
the profit will be certain 

One of the dangerous forms above cited, viz. 
the udder tuberculosis, has a special interest 
from a sanitary point of view because the milk 
from a tuberculous* udder is very dangerous not 
only to young animals but undoubtedly also 
for children It seems then to be a natural 
desire to have such animals killed as soon as 
possible, and to pay a compensation for that 
purpose This has been done m Denmark since 
1898 

Interference of legislation is undoubtedly re 
quired in order to prohibit dissemination of 
tuberculosis by means of skimmed milk butter 
milk and whey when these products are returned 
to the supplier fi om a co operative dairy Among 
the suppliers of a dairy tnere will generally be 
one or more farmera who have a highly tuber 
culouB herd one or more cows of which yield 
in the course of the year great quantities of 
infected milk and so by emplc^ing this milk, 
after it has been skimmed, to med calves ana 
pigs in other herds, the infection is spread to 
nitberto healthy herds. In Denmark attention 
was directed to this danger many years ago, 
and it 18 there generally consideiM the roost 
important of the measures taken against tuber 
cuImis in animals that the Tuberculosis Act of 
1898 ordered the heating of skimmed milk and 
t>uttennilk to 80° C (at nrst to 86 C ) before it 
IS returned from the dairies. The observance 
of this law is controlled by means of Storch’s 
colour test, which consists of pouring a few 
drops of paraphenylene diamine and of peroxide 
of Hydrogen into the milk The milk turns 
blue if it has not been heated to 80 C It is 
of course a fault that the law does not require 
heating of the whey, but on that point the law 
will probably soon be amended. It is also worth 
mentioning that the Danish law requires heating 
to the same degree of the cream destined for the 
making of butter for exportation [b. b,] 

Tinfc — A mixture of volcanic ash and ejected 
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Tutted Hair Glass 


Uookf m atvled s toff Ttt£b tou vw7 in cam / in HoUaad, and u mported mtb tbe 
petition MooordiDg to the nature of the Inva I jb most frequently caused bj fung^ wbicu fonn 
miff HIT of wliich thejr are the exploded repre - 1 crusta of black aclerotia or resting bodies on tbe 
sentativea. Modern tuffii form light porous huHhscales , from these fungus-nlaments grow 
soilSf as in the neighbourhood of l^uFiua, in out and kilJ the roots of tbe bulbs, thus inter 
Auvergne, or in Japan, with chemical supplies feting with flowering and with growth of new 
easily accessible, owing to the large amount of bulbus (see also Utaoixth —Parasitic Ftniei)i 
surface that they provide, combined with their TrsoUmerU — The following is reconimeiKleo 
permeable character Ancient tufla, however in a Dutch paper Use only clean bulbs tree 
uve then interstices filled up by growths of from scabby crust on the inside of the outer 
secondary minerals and they became compact bulb-scales remove and bum all diseased bulbs 
and even flinty, like the corresponding lava with all soil adheiing infected plots may be 
flows, when they possess any high degree (say cleaned by cultivating non bulbous plants for 
65^r cent) of silica. [o a. J o ] several years oi by skinning off the top soil 


er cent) of silica. [o a. j o ] several years oi by skinning off the top soil 

uftwd Hftlr ClrmMf a coarse fibrous- and replj^ing it with clean soil and the ash from 
rooted perennial grass which ranks as a weed burnt gaiden rubbish {was,] 

in pastures. See Aira I Tulip Roptf a disease which affects oata 

Tulip, a large genus of very popular and and other cereals and caused by a nimute nema 
beautiful hardy duIdous plants (nat ord. Lili tode wonu. See Tylbnohus 
aoete), natives of Europe, North Africa, and a Tullf Jwthra. — ^The father of the drilling 
great part of Asia. The flowers are erect and horse hoeing system of husbandry was 


rarely nodding and produced one (rarely two bom in 1674 and died in 1741 A gentleman 


or three) on a stem * They are not pleasantly of moderate fortune, Tull was educated at Ox 
scented The bulbs are fleshy and covered with ford and was trained for a legal career and 
a brown skin The Garden Tulip (T Gaane admitted to the bar but abandoned law, and 
rtena) was introduced from the Levant in 1669 devoted himself to farming He spent two or 
and rapidly became popular throughout Europe, thiee years in European travel, in the course 
many varieties being raised The tulip mania of which he gave much attention to the agncul 
which raged in the 17th century notably in ture of the countries visited. As a farmer he 
Holland, is historical, and has never been sur had a useful though eccentiic career, having 
passed in horticulture, if indeed in any kind first occupied a farm of his own in Oxfordshire^ 
of commerce Bulbs were bought and sold afterwaras another near Hungerford in Berk 


of commerce Bulbs were bought and sold afterwards another near Hungerford in Berk 
without even being seen for as much as 4600 shire, where he died Impiess^ with the great 
flonns apiece But it was not merely a pass value of the thorough cultivation and aeration 
mg phase, for tulips are still a source of con of the soil Tull conceived the mistaken idea 


flonns apiece But it was not merely a pass value of the thorough cultivation and aeration 
mg phase, for tulips are still a source of con of the soil Tull conceived the mistaken idea 
moerable profit to the Dutch though it is now that nothing else was needed to sustain its ter 


the cheaper sorts that aie chiefly raised and in tility and foi years, if not up to the 
prodigious numbers New varieties are obtained life he preached the doctnne of 
trom seeds sown in February in a cold frame without manure. He inven 
They flower in four or five years The usual horse hoe, sowing his crops 
method of propagation is by offsets, which are of after the broadwt fashior 
abundantly produced. They aie grown in spe versal in England, and vadel 
cially prepared beds of sandy loam, leaf mould, allow of thorough cultivation 
and manure Tulip bulbs are planted 3 in to As his soil was naturally fert 


rts that aie chiefly raised and in tility and foi years, if not up to the end of his 
ibers New varieties are obtained life he preached the doctnne of cultivation 
vn in February in a cold frame without manure. He invented a dnll and a 
1 four or five years The usual horse hoe, sowing his crops in rows instead 
pagation is by offsets, which are of after the broadwt fashion at that time uni 
Dduced. They aie grown in spe versal in England, and vndely apart enough to 
[ beds of sandy loam, leaf mould, allow of thorough cultivation between the rows. 
Tulip bulbs are planted 3 in to As his soil was naturally fertile his system for 


4 in deep, usually about 6 in apart m October a time appeared to be a great success, and not 
or November and preferably in rich but rather a few visitors were impressed with the value of 
hght soil After flowering they should if poe the new husbandry as it was called It was 
siole be left in the beds until the foliage turns adopted by a few venturesome men but not by 
brown or else lifted and replanted in the re the practical farmers of Tull s time, who indeed, 


serve garden When thoroughly ripened the ridiculed it, and declared that he was a lunatic 
bulbs should be stored in an airy place. Great All who tried tbe system, like Tull himself, 
care must, of course, be exercised respecting the found in the course of time that it was based 
arrangement of colours and selection of sorts on an incomplete theory of plant nutrition, and 
which flower simultaneously The singles are its failure threw undeserved discredit upon what 
more popular than the double fluwerea kinda was really of veiy high value in it If Tull 
Tulips are also very popular for forciim in pots had added manuring to his dnlhng and horse 
and boxes from December onwarda There ai'e hoeing system he would have gained a degree 
numerous fine garden varieties, which are divided of success whidi would bavji caused his example 
into the following sections Smgle and Double- to be followed extensively) many years before 
flowered Early or Dutch Late Double flowered even what was good in it was commonly adopted. 
Parrot or Dragon Tulips, Darwins or Selfs, and But long after the signs of soil exhaustion 
Florists or English Tuiipe, the last named being showed clearly in his crops, be stuck to hu 
but little in favour now Many of the species beloved theory In 1733 Tull published the 
are also well worthy of border or greennouse first edition ol The New Horse hoeing Hue- 


cultivation bandry, to vdiich additions were made subae- 

Tullfs. — Bulb Rot. — Eveiy yw com ouently Asecond edition appeared m 1748, and 
plaints are heard of purchased bulbs not flower tne work was translated into Frenchr Hegnsw 
mg, or that the bulbs die away after flowering turnips as a field crop, it is believed, before any 
one or two seasons. This is also a serious pest other man m Great Bntam hut even m tlos 
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btgbJjr ▼mTiutbie noTeltj hh 'emnpJe wma not 
followed to ftiiT ooneideimble extent until Lord 
Townehend's highlj eueoesefal culti'vntion of the 
crop m Norfolk (see TowMflHXNn) had attracted 
wimpread attention to it [w x. b.] 

Tftffftours AfMf Qrpwth s .~Any enlar^ 
nient, whether tempmiy or permanent, is 
spoken of as a tumour, though the word gene 
rally mmlies something permanent, if not malig 
nant Tumours are conveniently divided into 
benign and malignant The simple fatty fibrous 
tumours which form beneath the skin where 
harness gives nse to friction, may be taken as 
examples of the benign The can 
cers are malignant The simple 
or benign tumours are examples 
of incr^ksed nutritive activity of 
the elements they onginate from 
they are independent of the rest 
of the body, and either go on in 
creasing of their own inherent 
activity, or arriving at a certain 
development remain stationary 
A tumour is not a new tissue, but 
whatever its nature it is th^ro 
duct of a pre existing tissue Tiieir 
causes are obscure but there would 
seem to be a strong hereditary 
tendency in some families and a 
predisposition in certain colours, 
as with grey horses to melanotic 
or pigmentary tumours, and in the 
Yorkshire and Airedale terriers 
to pigmentary tumours scattered 
over the body or under the sur 
fiMie of the skin or as little bags 
of pigment or in the more familiar 
form of warts Tumours of the 
fibrous type get the name fibroma 
of the adipose lipoma cartilagin 
ous, encliondi oma bone osteoma 
mucous tissue myxoma the lym 
phatic tissue lymphotoma A 
second class of higher tissues afiPect 
muscles, nerves bloodvessels, the 
papillfe of the skin, and secreting 
glands and are known to surgeons 
as myoma, neuroma, angioma, pa- 
pilloma, and adenoma. A third 
class are of the type of embryonic 
connective tissue. The malignant tumours com 
monly called cancer are grouped as sarcomata 
and carcinomata and have distinctions for the 
8urge<»n which v e need not enter into here Our 
chief concern with animals is to ascertain if 
tumours are merely disfiguring or inconvenient, 
and capable of removal or specific, and indicat- 
ing such diseases as tuberculosis or malignant, 
and inoperable and incurable, as is most gener 
ally the case in the retrograde cell formations 
recognised broadly as cancer Cystic and pe 
dunculated tumours ofiTer the best prospects to 
the operator and the cancerous the worst, as 
they creep into and convert the surronn^ng 
tissues to their own likeness. [h l.1 

Tup. See art Ram 

TiirMffiMi — A tnrbine is a motor for uti 
the emrjry of water, steam, or gas 
xt to TOW through buckets, or over 


curved vanes contained within or attached to a 
rotating wheel on which the fluid exerts a reac- 
tionary pressure constituting the driving force. 
Formerly, the term turbine ’ was applied only 
to horizontal water wheels, but the modem term 
has a very much wider meaning A tnrbine 
consists, essentially, of a rotating wheel and a 
fixed casing containing guide passages. In addi 
tioD, there are, usual^, arrangements for con- 
trolling the quantity of water used and for 
regulating the speed 

All water turbines may be divided according 
to the action of the water on the wheel vanes, 



Fig 1 — Jomral TurUns^ 

into Impulse Turbines and Pressure or Reac 
tion Turbines In an impulse turbine the water 
enters the wheel without pressure (excepting 
that of the atmosphere), and its energy, there 
fore IS entirely due to its velocity, that is, it is 
entirely kinetic In passing through the turbine 
the water impinges upon the buckets, or vanes 
of the wheel and thus imparts its energy to the 
wheel by means of the impulse due to the gradual 
change of momentum which the water undergoes. 
Further in passing through the turbine the water 
can deviate freely as the pressure throughout 
IS atmospheric — a condition which is ensured by 
never aHowing the wheel passages to be com 
pletely filled, or by ‘ventilating’ the buckets— 
consequently impulse turbines are ‘Turbines of 
Free Deviation * or ‘ Free Jet Turbines' 

1 Uga 1 and 5 sra rsprodnead from li a s h S M • 
isstxiSfMeriiig 
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In pruiipin or reaetion tnrbmes, on the other 
handy part of ^ available fall le reoerved to 
produce preeeure , the usual practice being to 
use one half of the fall to obtain pressure at 
the inlet surface of the wheel and the oUier half 
to produce velocity of flow In consequence of 
the pressure in the buckets of reaction tur 
bines being thus greater than that of the at- 
mosphere, It IS a necessary condition, in order 
that they may work properly, ti^t the wheel 
passages should be 


continuously filled,— a con 



Vig 2.— Oirard Turbine (W OUntheraflont Oldham) 


dition which renders such turbines suitable only 
for medium, or large flows and low falls In 
purely impulse turbines, however, the buckets 
are never filled, and they will work satisfac 
tonly and without any loss of efl9ciency with 
admission over a portion only of the inlet sur 
face of the wheel Consequently impulse tur 
bines are pre eminently suitable for nigh falls 
and small flows. 

Turbines may also be divided, according to 
their construction, into four classes, viz. axial 
or parallel radial outward, radial inward, and 
mixed flow In axial flow turbines the water 
flows throueh the wheel m a direction generally 

S amllel with the axis of rotation In radial 
ow turbines the water flows in a direction 
generally at right angles to the shaft or radi 


ally, and in mixed flow turbines tlm flow || 
partly radial and partly axial 
An axial or paiall^ flow turbine of the pies- 
sure kind, known as the Jonval turbine, is down 
in fig 1 The wheel casing, a, consists ol two 
concentric cylmders to which the curved vanes, 
contained in the annular space between them, 
are secured. Immediately alwve the wheel casing 
there is a similar, but fixed, casing, b, containing 
the curved guide vanes The small figure at 
the nght-hand side shows, at d, the form of the 
guide vanes and, at e, the form of the 
wheel vanes As the water from the 
guide passages enters the wheel it im 
pinges upon the curved vanes of the 
latter, causing the wheel, the hollow 
tube c to which it is attached, and 
the shaft a to rotate The regulation 
of the speed la usually effected by 
closing the guide passages in succes 
Sion by means of a slide oi slides. 
The Jonval turbine woiks beat when 
* drowned ot below the level of the 
tail water it is^ however, sometimes 
placed considerably above that level, 
w a suction tube kept full of water 
On low falls or on medium falls where 
the tail watei is liable to frequent 
fluctuations of level the Jonval tur 
bine is piefcmble to any other type 
The general arrangement of an axial 
flow turbine of the impulse kind called 
a Girard tut bine is shown in fig 2 
In this turbine the wheel casing, w, is 
pi ovided with a number of Hindi ven 
tilating holes and instead of consist- 
ing of two concentnc cylinders the 
walls of the casing are splayed out, 
thus making the wheel passages wider 
at the outlet than at the inlet surface 
In Girard tui bines each let works in 
dependently consequently any num 
ber of guide passages can be closed 
without lowering the eflSciency of the 
motor appreciably In tlie example 
ttea in fig 2 the closing or 
of more guide passages is 
by turning the hand wheel H, 
which being connected by gearing to 
the slide s, causes the latter to move 
so as to close or open more guide ports 
as required. 

A radial outward flow turbine of the pres 
sure t}pe called a Fourneyron turbine, after 
its inventor is shown in fig 3 the upper figure 
representing a vertical section and the lower 
figure a horizontal section through the wheel 
and guide chamber In this example, which is 
arranged for a low fall, the v^eel a is divided 
by horizontal partitions into three parts, which 
are practically separate turbines connected to- 

§ ether one above the other The water from 
lie reservoir c enters the guide wheel d, which 
IS furnished with curved guide vanes, as thown 
in the lower figure (fig 3X and thence flows 
through the wheel a ^e vanes of the wheel 
are curved in such a way as to deflect the water, 
causing It to be dischar^ m a radial divection 
after giving up some 70 per cent or 80 per cent 


n 




d Hi m&tfj ti dw ivlmL Hie legnletioii k 
eflbeted \jj meuui of tlie bellow, ejlindncil 
altnoe-mte v (in wlndb there ire atote to admit 
the gmde wieeX which chute off the water in 
eucoeodon from the uimer, the ndddl^ and the 
lower oompartmenta of the wheel The Four 
neyron turbine was practajcally the firet of the 
turbines in the modem sense of the term , and 


c 



Fig 3 —Fourncyron Turbine 


though there are many niodificationB of this 
tjrpe, they are essentially of the same construe 
tion and all suffer the defect of being difficult 
to control under varying loads For as the 
speed increases undet a diminishing load the 
centrifugal force of the water in the wheel in 
creases which causes a greater flow through 
the wheel and a further increase of speed, (xin 
sequently, radial outward flow turbines of the 
pressure type are not much used now, having 
oeen practically superseded by the Jonval tur 
bine. Badial outward flow impuUe turbines, 
such as the Girard shown in ^ 4, are, how 
ever used verv considerably This is a partial 
admission turbine with a horizontal shah, but 
similar turbines with vertical shafts are equally 
common In these turbines the water is ad 
nutted over c»nly a limited iX)rtion of the cir 
cumference of the wheel andf the wheel is made 
of such a diameter as will e a suitable speed 
of rotation even when the mil is 200 ft or more. 
The adjustment consists of a segment slide 
worked by suitable gearing and arranged to 
open the |^ide nasaages in succession 
Badial inwara flow and mixed flow turbines 
are always of the pressure or reaction kind. A 
turbine of the former class is shown m fig 6 
which represents Professor James Thomsons 
Vortex turbine. The turbine wheel, & shown 
enlar^ m the side figures, is enclose^ eooen 
tneauy, in a vortex <fliamber, circular in section 
The water from the penstcN^ enters this cham 


her at the point mM remote from tbs irhisi» 
end as It approadiss the latter it iMoaisii^ natch 

ralhe, a vortex motkmy and thus requires vecw 
littM guidiufl, if any, before entering the wheA 
The four guide blades, n,aremvoted tothecasiag 
near their inner ends, and their outer ends are 
connected to a circular plate (worked a hand 
wheel through suitable gearing) so that by a 
slight motion of the plate they aie all moved 
simultaneouslv and the area of flow increased 
or dmimished. In this way the regulation is 
effected without altering appreciably, the angle 
of the guides, and as a small movement of uie 
guides gi'eatly affects the flow through the wheel, 
the sp^d and power are quickly and readily 
controlled Further as the centrifugal force of 
the watei m the wheel inci'eases rapidly as tlie 
speed increases and as this tends to choke the 
flow of water through the wheelj the turbine is, 
to a certain extent, self regulating. For these 
reasons tJie Vortex turbine is particularly well 
adapted to dynamo driving and for medium or 
large poweis and under lieads ranging from 
alM)ut 50 ft to 150 ft, this class of tumne is 
generally more suitable than any other For 
mwer fails than 50 ft . however a Jonval tur 
Imie would l>e pieferaole, and a Uimrd radial 
I flow would be better when the fall exceed 
about 150 ft 

A type of turbine which was first introduced 
in America, and is now extensively used there 
18 the so called mixed flow turbine In this 
turbine the water enters the wheel at its outer 
cit cumference in a radial direction and leaves it 
in an axial direction The object of this mixed 
flow pnnciple is to reduce the diaimter of the 
wheel in omer to increase the speed of rotation 
for a given fall 

When dealing with very large powers undei 
only moderate heads, it Bonietimes liappens that 
if a Oiiard oi Jonval turbine weio used, the 
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diameter of wheel required would be mcon 
vemently largi, and would conseauently run 
at too low a apeed for the particular class of 
machinery to be dnven. Under such circum 
stances a mixed flow turbine could be used 
with advantage, as a smaller wheel could be 
us^ having a higher speed of rotation Such 
turbihis are suitAle for the purpose of dnving 
lajpge electnc power plants, and particnlarly so 
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wlMtt tht kud ii « itoftdy one VhAbt rmyiag 
Ic fMi bowiver, tlie7 «r« oot lo iatu£sctaf7 m 
mihitT Jonvi] or Girard turbues, ta their effi 
ebney dmuniibes much more rapidly as the 
power falls below the normal 
From the above considerations it will appear 
evident that no particular type of turbme, what* 
ever its advantages may otherwise be, is suit* 
able eveiywhere, but that the type best suited 
to any particular case will depend upon the 
eiroumstances of that case In general, how 
eveTi for hurge flows and low heads, or with 




Fig 5— Prof J Thomson s Turbine 

moderate flows under variable heads pressure 
turbines are suitable For small flows and 
high falls a partial admission impulse turbine 
18 suitable and an impulse tunnne is also 
suitable for moderate flows when the fall is 
a fairly steady one Further, radial flow tur 
bines, as compared with axial flow turbines, 
have these advantages first, that the pressure 
due to the reaction of the water against the 
wheel vanes is not transmitted to the footstep 
bearing second that the losses due to angular 
differences, peouhai to axial and mixed flow 
turbines, are avoided and third, that a greater 
speed of rotation may be obtains for the same 
flilL [aa.] 

Turtoy, AirrtOMitMrw of — Sse art 
EoBoraair AamouLTcrEB. 


Tiifflioir*" ^ 

In breeding it is essential to i 

that they require to tbmr ea occe s fal meiw g i " 
ment abundsnoe of room and tody good JaikL 
Small holders and occupiers are not reomn 
meauied to undertake this branch of the pooltiy 
industry, as there would be considerable dangw 
of disease and loss ansing from tainted soil 
Moreover, these birds cannot make the same 
growth where they are under restncted con 
ditions as when they have abundance of ground 
to wander over, and plenty of natural food. 

Keglect of this consider 
ation has had disastrous 
results An opmion very 
generally held, and borne 
out by experience, is that 
the till key is a delicate 
bird, more especially 
during the eaily stages 
of chickenhood One ex 
' planation of this consti 
tutional weakness is the 
attempt to raise these 
birds on too small an 
aiea, and another is the 
use of imniatuie birds 
foi bleeding stock The 
turkey does not attain its 
full matui ity until its 
thud yeai and as a con 
sequence the mating of 
yiai lings which is so 
common tends to aggiu- 
vate any delicacy of con 
stitution there may be 
In fact if continued 
generation after gener 
ation, such a practice 
would 1 educe tne na- 
tural vigour Neither 
should be employed 
as breedei'H until their 
second season and hens 
may be used for several 
years, but old cocks are 
undesirable as they are 
often too Leav} for t^e 
hens. One ben should 
be kept for every eight 
to ten chicks aesired, 
and a male bird is sufii 
cient for a score of hens or more 
As far as possible, where large trees are avail 
able it 18 better to let the turkeys roost in these, 
as they do better than under cover But 
IS not always possible, either owing to the ab- 
sence of suitable trees oi to the danMr from 
foxes, &C. Where they'must be housea a large, 
lofty well ventilated, open fronted shed may 
be used, having the front simply covered witn 
laths of Wood for protection. A better arrange- 
ment is secured by erecting a special building 
with thatched roof and walls of furze bushes. 
This gives free ventilation without drought, and 
ooufeu-ms nearly to natural conditions. Such a 
place should be 8 to 10 ft high, and allow 16 
sq ft of floor space for each one of the inmattiSi 
Pierohes are best made oi 3 -m. fir poles, restuig 
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i ll^ alMlit iW 
b«^M^ttLllMEt^ 
l^nEiMr liew |if«tir to tdb^ 

Bm]!^ boMi iM boml% or oortli dng oitti, 
inaj be pboed wbere they are hiddeii fi^ ob- 
aervation, mod the bene wtU genermlly diooee 
these for Imying If eggs are remorw and a 
dummy left 10, more eggs are often produced. 
When the hen keeps to the nest, eleven to fif 
teen eggs should be put under her Apart from 
simply supplying her with food and water daily, 
she should be left alone during the sitting period. 
The period of hatching is twenty eight days 
ordinaiy hens may be used for hatching turkey 
eggs, and are often preferred as they are more 
amenable to handling Some breedera remove 
the eggs to an incubator two days before hatch 
ing, as turkey hens are often clumsy and crush 
the chicks, returning them after the youngsters 
ai*e ready for transference to the coops, which 
latter should alwapra be roomy and for the first 
week have a boarded enclosure in front during 
which time it is preferable that the hen shall not 
have liberty Afterwards she may be trusted 
to her own instinct 

Where the land is undulating or there is the 
protection of woods or btJts of trees sheltei 
against wind is obtainable without any ti ( uble 
l%at 18 iiiipoztant dunng the early stages of 
growth But the shelter should not depiive 
the birds of as much sunshine as can possibly 
be obtained Natural warmth, heat in fact is 
an important factor in then development Thev 
are creatures of sunny lands One very excel 
lent ariangement for providing shelter secur 
ing fresh ground and yet all the sunshine avail 
able, 18 adopted by some laige tuikey breedera 
Tins IS to sow a field with rye grass or oats, and 
when well giown but still green to cut a broad 
swatli through it north and south and in this to 
phu e the coops The turkeys ai e then pi otected 
against the wind which bio's s over their heads, 
have the btnefit of the suns rays and can find 
plenty of natural food The hen will sti ip the 
beads on which the chicks will feed with avidity 
Harm frequently results from giving too rich 
food. Tlie tuikey makes greater growth in a 
given time than any other species of poultry 
except geese and must have the elements for 
development It is naturally a meat eater con 
Burning worms, grubs, insects, &<« Where kept 
in considerable numbers these forms of food are 
so(m exhausted and fresh, sweet meat such as 
cooked butcher’s scraps (not fat), must be given 
In addition, the more nutritious grains and 
meals such as oatmeal, biscmt meal &c., must 
be supplied, tempting the appetite by boiled 
nee and later giving wheat or buckwheat 
When the young bum have reached ten to 
twelve weeks, the ordinary foods may be chiefly 
depended upon as far as possible seeing that 
they have as much natural food as possible This 
18 continued throughout the summer, when if 
dry and hot, the use of woods is to be reoom 
mended, as there mu<di more is obtained by 
foraging A months fattemng (see Poultrt 
FeedikoX using as mudi mSk as possible, 
brings them mto eonditioii for the Christmas 
dinner table. [b. &] 




TmHmih wOd HeafaMi 

t o rk y tuu a darkbruim {dumage vrith a aht 
tore ii bladki whkdi oolmpatkm was seen in the 
dcunestio Yntde descended fhim it| and to it we 
owe such breeds as are now most common On 
the Oontinent of Europe the greater portion of 
turkeys are black, white, or grey In wood 
lands of North America the turkeys met with 
are much ncher in colour than the Mexican, 
and it is from this species that Bronxe 
American and other races have descended In 
this, instead of brown there is a bnlliant bronze, 
which reflects the light, giving them a much 
ncher hue Nearly a hundred years ago the 
first importations of the American Bronze took 
place, but only within the last thirty yean has 
the number increased matenall} Now there 
are more of these in Britain than all other 
breeds combined Several of the best known 
breeds are dealt with separately (see Americah 
Bronze Turkey Black Turkey, CAMBRinas 
Turkey White TuhkfyX and only other two 
reouire mention 

rawn Turkey is sometimes known as Buff or 
C liocolate an(^ are probably due to sports from 
the Bionze The colour vanes consiaerably, in 
some cases Ijoiiig a light fawn in others a light- 
huff Hotnetimes with lacings of white, ana in 
yet othei *8 a red almost chocolate These ara 
medium in si/e and are kept pnmanly for 
exhibition 

lUmqu^knt — In Belgium is a breed which 

f rees undei this name and is s}:K)ken of very 
iighly foi its table qualities as it is a quick 
glower and cairns beautifully white fltsh It 
18 laigely giey and black in plumage [« h ] 
Turnip.— The term turnip is applied to 
Hivual nioie 01 hss distinct biennial lorms of 
Brassica with fleshy root which are giown 
extensively as frod for cattle and sheip many 
gaiden varieties suitable for use as table vege 
tables aie also well known See ait Brassica. 

Although popularly called roots or ‘root 
crops the thiucened part of the plant called 
a turnip is not a root but consists of the stem 
of the plant la low the cotyledons, i e the hypo 
totyl along with the upper portion of the tiue 
root 

The annual and biennial forms or varieties 
which do not produce swollen roots are known 
as rapes, and are grown for their oil yielding 
seeds and to some extent as gieen foader 
The specific differences between the many 
kinds of turnips and the botanical lelationships 
of the different vaiieties to one another are not 
clear The following however, may be recog 
nized — 

1 The Common Turnip (Brassica liapa L.) 
in the first yeai produces a swollen ‘ root sur 
mounted by a tuft or rosette of pale green lyrate 
leaves covered with lough hairs In the second 
season a flowenng stexr is sent up, the leaves 
upon It being lanceolate with ear like hazes, 
smooth and glaucous or ashy green in tint 
The shape of the turnip is veiy vaned, some 
being elongated like a carrot, others spherical 
and more or less flattened at the top The part 
above-ground may be green, white, purple, enm 
son, or mottled green and pnrple. The flowers 
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lAMULwQiittiin^ 

■ ■Wft,kiMriBqy(ioBti^roiaiwad^ 
]Ni^ or ckrot-coloiired loedi. 

Tro vroU marked maps of oommon tomms 
are grown, VIS. <l) &e aoft kin^ 

witih canary yellowflowerB,androotBwluch,when 
cut across, appear white, and(2)they0i2ot0*/siAsd 
kinds, with somewhat darker yellow or buff 
colou^ flowers, and denser ffesh, whose cells are 
filled with a yellowish or orange coloured sap 
The latter varieties are sometimes styled hybnd 
tumipSf it being formerly assumed that they 
were the product of croBswg the white fieshed 
turnip witn the ^Uow fleshed swede turnip men 
tioned below Ihis view is, however, erroneous / 
2 The Swede Turnip —This plant differs 
from the common turnip (B Raya) in possessing 
gl^aucous leaves in the first season of growth 
These are, moreover, almost smooth, a few bristly 
hairs only being found on the younger leaves of 
the plant The uppei part of the root ^ is drawn 
out into a * neck or thickish stem The specific 
gravity of the flesh of the swede turnip is also 
higher and of better feeding value tlian that of 
its relative, and the plant is less liable to be 
damaged by frost The seeds are largei, round, 
and a dark purple tint, almost black 
Like the common turnips, the swedes may be 
divided into two classes (1) the white fleshed, 
and (2) the yellow fleshed varieties 
The white fleshed kinds included under the 
specific name Bramca napo^trasiwa^ DC have 
liardy, dense, irregular shaped roots ’ Their 

flowers are larger than those of the white tui nip 
but of the same tint namely canary yellow 
These foiras are not much grown 
The yellow fleshed varieties are most com 
monly cultivated, and are spoken of in some 
districts as Kutabagas and included under the 
specific name Bramca Rutahapa DC 
1 he upper part of the root is usually reddish 

S uiple or purple mottled with green, and the 
owers are a pale-buff colour 
The autlioi found that hybrids between the 
common turnip and swede turnip were steiile 
and unlike yellow fleshed common turnips. 

[j r) 

Turnip, Field— The turnip crop including 
under that designation the sw^e as well as the 
white and yellow varieties, is the moat extensively 
grown of all British root crops. It occupies a 
position of unrivalled predominance in the north 
and west of England in Wales and in Scotland, 
and next to the potato is also the chief root crop 
of Ireland. In the middle and south of Eng 
land, where the climate is too dry and warm to 
lie entirely favourable to the turnip it is culti 
vated witn less success, and occupies a relatively 
less important position in the farming economy 
The total area of the crop in England and Wales 
in 1909 was 1,1 15,042 ac., and m Scotland 440 506 
ac as compared with 432,523 and 142,938 ac 
respectively devoted to the cultivation of Uie 

S >tato The total annual value of the crop in 
ntain may be put at about £12,000,000. It is 
essentially a plant of a temperate climate, and it 
fiounshes only m a cool and moist atmosphere. 
Hence its cultivation is only extensive in the 


of vbA la ilia watiMr 

dn«r i^oni^larajpe « i, voy l»Ua to 
moeumb to attaelu ot nuldeir, and tto yield u 
oomp^vely emalL The dimate of Scotland 
and of the north west of England is veiy suit- 
able, and that of Ireland is even more mvour 
able A dull showeiy summer and a mild open 
autumn are specially adapted to the turnip. 

It 18 believed to be a native of Europe, and 
it was known both to the Greeks and to the 
Bomans It appears to have been grown in 
Enel&nd &a a garden crop from an early penod, 

I ana turnips (ncepas, *neep6 ) are spoken of as 
I well known 2>efor6 the Conquest It was first 
cultivated as a field crop in the south eastern 
counties, towards the end of the 17th centuiy^, 
by Sir Hichard Weston who learned the piactice 
in Holland where he had resided for a time as 
ambassador of Charles I It was, howevet Lord 
Charles Townshend, of Bamham in Norfolk, who, 
about thirty years later, first brought into pro 
luinence the practice of growing the tuinip as 
a field crop (see Townshend) But in spite of 
his influence, their field cultivation made little 
progress till the introduction of the system of 
drill husbandry by Jethro Tull in 1731 By the 
same time the second Earl of Stair, a noted 
agricultuiist is said to have grown turnips in 
Scotland in the fields It was in the bordei 
counties that the system now generally preva 
lent of growing turnips on ridges, instead of 
broadcast as had lieen the previous practice, 
became first successfully established Ciuig of 
Arbigland, in Dunifnesshire, dnlled turnips m 
his fields in l*'4i and in 1764 Dawson grew 
100 aa dnlled in ndges on his farm of Harper 
ton near Kelso The fii’st ))eck of turnips was 
801 ^ n in the county of Ayr in 1772 a year me 
morable in the annals of the west on account 
of the failure of the Avr Bank. The svstem 
rapidly extended into all jiarts of Britain co- 
incidently with the practice of growing crops in 
a regulai rotation, in which the cultivation of 
roots formed an essential feature. An event of 
great importance in the history of turnip culti 
vation was the introduction into Scotland in 
1777 of Swede seed so called because it was sent 
over by a Mi Airth from Gothenburg in Sweden 
to his father who was then farming in Forfai 
shire From this parcel of seed has been denved 
all the numerous vaneties of swedes which now 
cover by far the gveatei part of the turnip area. 
Prior to this date only white and yellow turnips 
had been grown and the introduction of vane 
ties of Bupenor hardiness, nutntive value, and 
keeping powers extended the utility of the crop 
in a very high degree, and rendered it capable 
of supplying the necessary green food for cattle 
throughout the whole of the winter penod, when 
pastures are incapable of carrying a full feuin 
stock. The great and even revolutionary im 
provement pi^uced in Bntish farming by the 
introduction of the turnip husbandry, its effects 
in abolishing the general practice of hare fallow 
ing, the mcrease it gave in production of crop 
and in the stock-oarr^ng capacity of Che countiy, 
has been generally recognisM, but the degree in 
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whkb thit ranttUbii idvinoe wit dm to tbt Imd than either whitot or ytllowt in ordtr to 
ilmoit aoddeiittl tnUMUiiwion of a small parcel the production of full oropa In the order of 
of teed from Sweden hat perhapt hardly been consumption when all the vanetiet are town at 
fu^ appreei^ed. the tame time, the white vanetiet are mott tuit- 

From that date onwards the turnip hat occu able for use m the early autumn, the yellows in 
pied a leading position among Bntish crops. Ite later autumn and midwinter, and the swedes in 
adaptations to soils were quickly discovered. It later winter and spnng Of varieties of thete 
was found that it could be most easily grown on vanous sorts of turnips there is a very large 
all the hffhter soils from sands up to medium number In Morton’s fyclop^ia of Agncultu^ 
loams, and that even on clav loams its cultiva published in 1655, a list was given of eleven 
tion could be quite successfully followed. On varieties of swedes thirteen of yellow, and seven 
the stiffer clays the turnip was also found to teen of white turnips and since that time addi 
grow fairly well, provided the plants could jfet tions have been annually ni^e to the list by 
a good start but the difficulties of reducing the more enteipnsing firms of seedsmen, each 
such soils to a sufficiently fine surface to allow of which has its own selections, to which special 
the young turnip plants to brand properly have names have been given The varieties are some 
nnJitateoa^inst the general growth of the crop / times classified by the shape of the roots oi 
on them, while the roots do not spread so welt, bulbs, which may be either tankard shaped or 
and the plants are liable to be injui'ed by the globular, or a modification of these shapes 
souring of the soil in wet seasona Such soils Varieties with concave tops are to be avoioed 
axe also liable to be damaged by the carting of as luinwater lies m them and tends to produce 
the roots off the fields in winter and sheep can rotting of tlie bullis. Sometimes they are classi 
not be fed off on them Turnips do well on peaty fied by the coloux of the upper part of the bulb, 
soils and on dry free soils, but the heaviest crops which may be either white green bronze purple, 
of swedes are grown on nch medium loams, or other shade Of standard varieties of whites 
while yellow turnips do well on lighter soils, which have been long gro^n, mention may be 
and whites even on the very poorest. These made of the Pomeranian White Globe, intro 
several gitiupe differ from each other in agncul duced from Pomerania about 1830 the Devon 
tural value as well as in botanical characters shire Grey Stone the Purple Top Mammotli 
The white braird more easily and grow more White and the White Stone, Stubble or Six 
i*apidly than the other sorts They are smooth Weeks Turnip which is a very rapid grower 
skinned and white fleshed and aie scift in tex specially adapted foi sowing late in the summex 
ture with a low percentage of solids They Among yellows, Dales Hybrid introduced m 
glow and npen quickly and are fiiat ready for 1823 ana the Fosterton Hybrid have been ex 
use They are very suitable for suc'cessional terisively cultivated for a long (lenod while the 
sowing, and if sown late in the suiiimer they Aberdeen Green Topped Yellow Bullock has for 
stand the seventy of winter y ery successfully many years been the chief favourite of the east 
They keep badly when mature, and must be con of Gotland and the nc»rth of England, and is 
sunied at once after raising They produce a specially pnzed for its hardiness and high nutri 
large proportion of foliage, amounting accord tive quality 

ing to some of the Rothamsted lesults to per Varieties of swedes are divided into Purple 
haps 16 per cent to 20 per cent of the total Tops, Bronze Tops and Green Tops The Green 
w^ht of tlie crop Tops are generally legardod as the slower grow 

Tlie yellow varieties resemble the whites in ing and the hardiei and the Purple Tops as the 
having a rough leaved fr)liage, which they pro freer growing and the heaviest crcmpers Tlie 
duce however, in somewhat less proportion main crop of the country consists of Purple Tops, 
Their flesh is yellow they grow more slowly the varieties of which are very numerous Many 
than the whites, requiring about four months of appear to be selections from SkirvingSi 
to become mature and they produce a root of Purple Top an improved variety still widmy 
somewhat g^reater solidity and higher feeding cultivated which was introduced in 1837-8 by 
value They also require rather better soils. William ^kirving a I iverpool seedsman and 
Swedes are aistinguished from Inith whites and nurseryman Many of the selections since put 
yellows by the smoothness of their leaves and on the matket probably excel in merit both that 
W the growth of a neck between the leaves and and othei standard \arietie8 but no satisfactory 
the root They have rougher skins and the bulbs evidence is available as to their lelative values 
are less rounded and symmetrical Their pro The turnip crop is usually grown after a corn 
duction of leaf is also less, and was founa at crop, though in a few districts two turnip crops 
Rothamsted to amount to not more than 10 to are grown lu succeeding years on the same field 
14 per cent of the total crop Swedes grow The tillage required foi the growth of the turnip 
iDoreslowly than whites and ymlowB, and require crop is the most complete and thorough given 
usually one or two months more than the lattei in the whole course of the rotation and as the 
to reach maturity They contain a higher per seed is not usually sown till about some six or 
centage of solids, and they have a firmer flesh, seven months after the previous crop has been 
of a yellow colour, which has a greater nutritive harvested, there is ample time mven for the 
value. They are hardier than the other vane vanous cultivations required to dean the land 
ties, and keep better, and are consequent better thoroughly, and to reduce it to the fine state of 
edited for use in the late spring They are surface tilth which u necessary in order to en 
less exhausting to the soil, and they have greater able the seed to be re^larly sown and covered 
power to resist disease. They require better in fine earth in which it can successfully germi 
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iwte. (EVir pirticabii of tli6 
P0T4V0, MxircBL, Fallow ) In prenunng tlie 
knd for ttimips^ luch a complete ptUTermtion 
is given as tendi to loosen and o^n the eoil for 
the whole eourse of a rotation , while the cleaning 
operations, oontinued as tbej must necessarily be 
during the earlier sta^s of the summer’s growth 
of the crop, should abo, if properly earned out, 
leave the land free for years from the most per 
aistent weeds. 

The final ^ration in the methods of tillage 
followed in l^otland and the north of England 
» that of setting the land up in ridges, which 
may be from 24 to 30 in. apart The standard 
usually adopted is 27 in , being that required to 
allow heavy horses to walk fitely between the 
rows without injunng the plants 

In the south eastern counties of England, and 
in diy areas on the east coast fiom Yorkshire 
southwards the tuinips aie sown in parallel 
rows on the flat at distances apart varying from 
15 to 24 in but usually 18 to 20 in instead of 
on the tops of ridges It has been found in these 
districts that the evaporation caused by thiow 
ing the land up in ridges dries it so much that 
the germinatum of tlie turnip seeds is prevented 
and it IS coiiHideied safer to sow the seed on the 
flat surface in which the moistuiehas been fully 
conserved As much depends on the distnbu 
tion as on the total annual amount of the ram 
fall but It is commonly bold that vbeie the 
pi*ecipitation does not exceed 24 in pei annum 
It 18 the safei practice to sow the tuinips on the 
flat. But such districts must l>e itgaidcd as not 
very suitable for turnip cultivation Wheie the 
average rainfall is so low inaxunum crops of 
turnips will not as a rule be obtained Wluie 
there is no lack of moisture the piacticc of ridg 
mg 18 found to have impoitant advantages It 
collects the finely divided soil iimuodiately undor 
the plants and their roots extend quickly thiough 
the loose and well aerated ndges It enables 
the plants to be sown in more i ocular lows and 
the land to be iiioi-e easily cultivated duimg the 
early growth of the crop Weeds can be moie 
effectively kept down, and the tuinips are kept 
drier on wet land Hand hoeing and singling 
can be done iiioie amckly and cheaply, and also 
at an earlier peiiod, when the plants suffer less 
miury from the operation For these reasons 
wherever the rainfall is sufficient the practice 
of iidging has been universally adopted A^en 
the land has been set up m ridges the turnip 
seed should be sown at once while the tops stiu 
remain moist, but if the land be lumpy a light 
harrow may be first run over the ndges to throw 
the lumps into the furrows. The closer the seed 
barrow follows the ndging plough the better 
Delay in sowingofter the ndges have been opened 
18 very apt to cause a slow and irregular braird. 
Swede turnips should all be sown in Scotland 
during the month of May, but whites, and even 
yellows, can be sown dunng the first fortnight 
in J une The latter half of SCay is the favourite 
penod If sown too early the young plants are 
liable to be dama^ by night frosts. In the 
south of England the month of June is regarded 
as l^t, but sowing may be continued up till the 
middle of J uly None may be sown b^re 83rd 


Eiriy icrirB tordpa fe tiw 
attain to full foliage about ^ Uma of 
gieatest iuiniDar heat imd diougbt, and •!» then 
very apt to be destroyed by mildew (see art 
Mildbw). Late sowing also lessens the tendency 
of the tumipe to run to seed m autumn. On 
the ndges Uie seed is sown by a special turnip 
barrow (or drill) which deposits it m two rows 
at a time. On light diy soils the seed may be 
deposited at a depth of 1 in On wet soils e in. 
18 enough Sometimes light rollers are atta&ed 
to the barrow which compress the soil on the 
top of the seed This is advantageous on light 
dry soils, but on stiffer or wetter soils the roUer 
should not be used. On the flat the seed may 
be sown by means of the com drill specially 
adjusted or by a special turnip dnll, the land 
being first rolled Sometimes manures and 
seeds are sown by the same machine, the man 
ures being sown before and beneath the seed. 
On very dry soils the manure is sown mixed 
with water, and the seed is also sown by this 
water drill See arts. Drills, Water Drill 
The quantity of seed to be sown may vazy 
from 2 to 4 lb pei acre of the smaller seed of 
the white and yellow tuinips and from 3 to 
6 lb of the larger swede seed of oidinary com 
mercial quality The germination of the seed 
should always be test^ and if it be of high 
germinating percentage 1 lb less per acre can 
Kj used Thick sowing is howevei considered 
safei on clays on v Inch the tui nips braird with 
difficulty and it is lesorted to also on lighter 
soils as a partial protection against the ‘turnip 
fly , which in some seasons destroys a large pro- 
portion of the young plants On the other hand, 
thin sowing economizes seed and has the advan 
tage of gmng stronger plants winch suffer less 
(htek \^nen they aie singled Sliould the young 

E lants be destroyed by the fly and resowing 
econie necessaiy the ndges Blu)uld be broken 
down by the liairow and the dnll cultn^itor, 
then set up again and immediately aftei wards 
resown with a thick seeding Under favour 
able conditions the seed germinates quickly, and 
the young plants show in tlnee or four days, 
and in about three weeks from the date of sow 
ing, if they have escaped the attack of the fly, 
they should be ready for singling This stage 
18 reached when the plants get into the rough 
leaf, and the operation cannot be delayed with 
out injury to the crop Before the singling is 
done the land between the rows is cultivated 
twice or three times by drill cultnators, by 
which weeds are destroyed, and the earth la 
cleaned from the ndges close to the rows of the 
voung ^ants. The singling is done by hand or 
by hoes. Singling machines have been 
none have proved very sucoeesfuL 
(See Root TniNNERa) When the hand hoeing 
rannot be overtaken quickly enough they are, 
however, uwful m separating the plants into 
tufts. All the plants are removed except the 
strongest single plants, which aie left m the 
rowj at distances which are determined by the 
kind of turmp and the purpose for which it ii 
grown Turnips intended for maiiiet OBixdm 
purpo^ are singled to 6 in. or 8 in, apart only 
For ordmaiy farm puiposes ueualdutaiiee 
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Mwl li «lMt IS te^, 1»it 
9 Hit uA 14 itt. The doeer nnkliiigt however, 
u mfonMflk With wider eioguttg, lerm m 
dmdoel bnlbe ean be growu ia levouniDle ne 
soiiB, bot the total number le very madi lem. 
At 9 im eput m 27 m. dnlle the number of 
bulbs poesible u 25^13 per sore, whereas at 
12 in. apart it is only 19,990, and the total 
weight ii crop per acre will uauallv be leas. 
In many seasons the largest sises of bulbs can 
not be mwn, and m general it is easier to grow 
bulbs d medium rather than of very large size 
The large sized roots also contam more water, 
are less nutritive, and are worse keepers. The 
larger roots are more exhaustive to the soil 
because they contain mure ash, and they are 
less likely to be mature when raised Close 
rather than wide singling is, thei^fore, on eveiy 
ground to be preferred. Aftei the singling has 
been completed, cultivation between the anils 
has to be continued to loosen the earth and to 
keep down weeds, which grow freely between the 
rows of turnips, and these tillages may be re 
peated every ten days or so Some two or thiee 
weeks after the singling the crop must be gone 
over again with the hoes to clean out weeds 
that may have grown on the tops of the ridges 
and to complete the singling The cultivation 
between the ridges must be continued as long 
as the horses can walk between the lows with 
out doing injury to the growing turnips after 
which on diy land all tillage ceases On wot 
soils the final operation may consist in earthing 
the tuinips up at the sides by means of the 
dull plough This keeps them drier, but is 
otherwise disadvantageous, as it encourages the 
growth of lateral roots in the bulbs «nd makes 
them moie difficult to clean when raised. 

The turnip crop cannot be successfully grown 
unless on soils exceptionally rich in available 
phosphates, without a direct application of mam 
ures. Tlie most common piactice is to give 
di-essings of farmyard manure with the addi 
tion of some artificials The crop can be grown 
on farmyard manure alone but the practice is 
not an economical nor a good one Tne growth 
of the plants is slower in the early stages when 
rapid progress is most desirable in order that 
tliey mav escape the ‘fly attack, and that a 
good yield may be got even in an unfavourable 
autumn Moreover if the dressing of farmyard 
^nure be large the bulbs product are liable to 
be soft and watery, easily succumbing to disease 
attacks, and bad keepers in winter A better 
pr^tice IS to give a moderate dressing of farm 
yard manure amounting to about 10 tons per 
^ * smaB quantity of a reaaily 

available phospbatic manure In good turnip 
growing distncts this may be of the amount 
of 6 cwt per acre of superphosphate, or of a 
combination of superphosphate wnth hoBic slag 
or bone flour The action of nitrate of soda 
or of sulphate of ammonia will increase the 
]^1<1 of crop but these manures added to 
fsrmya^ ^nure tend to produce soft and 
andtheir employment is probably 
not Where farmyard manure is not 

? tuniip crop can be grown quite 
by drsasings of aitifi^ manures 


tikm. llwiiiMtiinportMit 
mp manure is phfNmhoric aod, and mnltitudfls 
of expemnents canted out all over the country 
have demonstrated that on all sorts of toils the 
application of 4 or 5 cwt. per acre of readily 
available phmhates will produce a good crop 
of turnips Tne i^osphates may best be given 
in a combination of several forms, super^ot- 
phate, with basic slag, or with steamed hont 
flour, being very suitable On chalk soils super 
phosphate alone should be used and on peaty 
soils slag or bone flour On fields liable to 
sufier from finger and toe, the use of the latter 
manuies is also to be preferred. To obtain a 
full crop, however, the addition of nitrogenous 
and potassic manuies is also necessary On 
most soils the latter may be given most efifec 
tively and economical! v either in the foini of 
kainit or of the potash manure salt, which may 
be applied in a quantity equivalent to 3 to 
4 cwt kamit per acre On some alluvial soils 
the potash manures have betn found unneces 
sary but on all light and medium soils on 
jKats, and on poor clavs they produce a veiy 
considerable increase of crop Tlie nitrogt nous 
manures are somewliat irregular in then c fleets, 
varying with the condition of the soil and the 
nature of the seasoi) but as a lule ^ cwt per 
acie sulphate of ammonia applied just liefore 
sowing and J cwt nitiate ot soda applied as a 
topdiessing aftei the plants have been thinned 
will give a piofitable increase of ciop Other 
nitrogenous manures which may be substituted 
for tliese in whole or in pait aie nitiate of lime, 
lime mtiogen, and the ammoniacal guanos A 
combination of nitrogenous and of phosphatic 
manures is preferable in the tieatmcnt (»f the 
turnip ciop, to the use of one nianuic only of 
each Rind It is very nercssaiy that the early 
growth should be forced by the use of quick 
acting manures like nitrate of soda and super 
phosphate but as the turnip has a long growmjf 
season extending right thiough the autumn it 
18 desirable also that these immediately avail 
able manures should be combined with others 
of somewhat slower and more piolonged action, 
like sulphate of ammonia, basic slag and bone 
flour The quantities given of all the manures 
are such as would be employed in the best 
turnip growing districts of Scotland, Ireland 
and parts of the north of England In the 
south of EnglanA where the crop yields are 
usually smaller, the manures ma> lx given in 
less quantity, and superphosphate alone is fre 
quently the only artincial manure employed 
In regard to the best manner of applying 
the manures, much ditference of opinion and 
of practice exists as to whether farmyaid man 
ure should be ploughed into the land in winter 
c»r put in the drills in spnng just before the 
seea IS sown (For a discussion of this ques- 
tion see arts Farmyard Manure, and Winter 
Manuring ) If the manure be applied in the 
autumn it should be spread over the surface of 
the stubble as soon as it has been put out on 
the fiel(L Too often it is left to mt for a con 
mderable time m small heaps before it is spread, 
which IS a ceftam source of loss. After spread 
mg, it should be ploughed m with as llttla 



8 Turnip 

eUy as possible When the fannjard man nips are pulled and set in the furrow, and the 
re IS applied in the dnlls in spring, it should ploughed out soil is ploughed back over them 
Iso be covered at once after it is spread and with a deep furrow When the roots are wanted 
•efore it has become dry Any artificials to they are ploughed out again In this method 
e given should then be sown on the top of the roots are kept in a very fresh condition till 
he farmyard manure, and they should be needed for use, and not much 1(»S8 is liable to 
t once covered by closing the drills. When be incurred unless in exceptionally severe win 
uperphosphate and basic slag are both to be ters. There is, however, a considerable amount 
ised, they should not be mixed, but should of labour involved, and there may be additional 
le sown at two operations, the one after the expense m the extra cleaning required by the 
►ther Nitrate of soda and nitrate of lime may ploughed up roots 

)e applied either in the dnlls or as topdress The average yield of the crop is usually put 
ngs after the tuinip plants have been singled, at about 20 tons roots per acre, but there is 
he best practice, if no other nitrogenous man much variation accoiding to soil and season 
ire IS employed, being to divide flie dressing In the south of England, crops of 10 to 15 tons 
ind to apply half one way and half the othei aie common, while in good turnip districts in 
Should either of these manures be given along Scotland the crops usually amount to 25 to 
(vith farmyard manure they should not be 30 tons pei acie A maximum yield is about 
illowed to come into diiect contact with it oi 3) tons per aci*e, which is however, raiely ob 
I, loss of nitrogen is liable to take place Top tamed The feeding value of the roots is esti 
iressings of nitrogenous manures should be mated to lie about 7« or 8« per ton, while a 
Bipplied immediately after the singling of the common selling price in districts remote from 
jroung plants. Sulphate of ammonia and lime city markets is 10« pei ton 
nitrogen if used should be applied in the dulls The roots are used for feeding sheep and 
The giowth of the turnip ctop continues into cattle, and to a slight extent as a human food, 
the autumn months, and if the winter be mild Ihc turnip when grown in a suitable climate is 
may go on till Christmas in the case of late sown a healthy crop but is liable to be seriously 
swedes When fully matuie the leaves wither damaged and even totally destroyed, by the 
and fall down, and the crop is then ready for viiuknt fungoid disease commonly known as 
raising White turnips, if sown in good time ‘ huge r and toe ’ (see art Finger and Toe). 
may be ready for use in Stpleinljer and if con It is also attacked by various insect pests, of 
Burned before they are matuie leaves as ell as which the most destioictive is the turnip fly 
roots are fed to stock Yellow tuinips will be (see ait Piiyllotrfta nbmorum and otners) 
ready for use in October and swedes in Novem tor costs of cultivation sec art Labour 
ber It IS the usual practice to raise the swedes [r. p w ] 

in this month in all districts where pi’olonged Turnip Garden —The wild turnip {Braasica 
or severe frosts aie common On low lying /?apa) is a native of Fuiope including it is 1>e 
farms near the sea coast oi in mild districts lie vecl, the Biitish Islands The toots were used 
where frosts are seldom seveie the crop is fie as a vegetable by the ancients but only of late 
quently left in the field dui mg tlie whole winter years has tlie value of the green tops been re 
to be luised as rociuired or to be fed to sheep cognized as a substitute foi cabliage Being a 
on the ground White turnips if ripe aio biennial the plant takes two yeais to grow to 
easily destroyed by fiost but yellows or suedes the seeding state The best snl foi turnips is 
are not injured by a niodeiate fiost if not too a light sandy loam, heavy soils pieventing the 
prolonged A seveie long continued float oi piopei devebpiuont of the roots and encourag 
a frequent alternation of fiost and thaw uill ingeaily seeding Either organic or inorganic 
ultimately, howevei destroy the whole ciop manures may be applied with advantage accorei 
Various methods of preserving the roots are ing to the nature of the soil the best being farm 
adopted of which the most common is to raise yard nianuie bone dust and superphosphate 
and top and tail them and then place them in The time ff»r sowing vanes between January or 
large oolong pits in the field which are coveied Fobruaiy for the late soits up to June or July 
witn loose straw or with a few inches of earth for the autumn or wintei crop, the sowing being 
A better method is to store them in little com oithei broadcast or in dulls. Early sowings re 
cal heaps on the field, each heap to contain quire to be made in frames or on a waitii sunny 
about two cartloads and to be covered with border, pi otection l>eing given in severe weather 
3 or 4 in earth This involves a considerable Turnips giw best uhen thej receive plenty of 
amount of labour, but is the most effective moisture and a warm moist season, with not 
method of keeping the turnips sound In laigei too many diy sunny days is necessary to ensure 
heaps or pits some amount of fermentation and the roots being tender and succulent In dry 
heating usually takes place, accompanied b> the weather they should be well watered. Thin 
rotting of some proportion of the roots. This mngs should commence as soon as the seedlings 
may be partially pi evented by leaving the heaps are well above groand, the ultimate distant 
uncovered for some days, and by inserting nu between the plants varying according to the size 
meroua ventilation pipes along the tops of the of root required As a general rule it is best 
piteafter they have Dwn covered vith earth A to leave a space of 4 in l^tweeu the smaller 
common method of preservation is to cover the sorts, and 6 in between the larger ones. Fre 
turnips in the field by ploughing them in This quent hoeing ensures aeretion of the soil and 
may be done by opening a furrow with the keeps the weeds down at the same time.* To 
ungle mould board plough Two rows of tur / store turnips the tops should be taken off and 
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the roots stored ss for potatoes. Tormp tops 
are the yooDg leaves pr^uoed in early spring 
from roots of the previous year Some gardeners 
lift the roots in Novembei and place them close 
together in a cold frame, where they develop 
succulent little heads of leaves in midwinter 
rhere are long as well as round rooted turnips, 
the former being little grown in this country, 
although in favour amongst Continental glowers, 
llie best are White Milan a small early va 
nety, useful for forcing Jersey Lily, small 
smooth, half early Late Dutch, lat^ one of 
the very best for general use Bed Globe, flesh 
white, grows well on heavy soils White l^und 
Epeinay very early, and an excellent keeper 
Orange Jelly, flesh yellow and without fibres 
turning to a jelly like mass when boiled 

[w w] 

Turnip and Swede — Parasitic 
Fungal —Decay of ‘Roots — Fingei and toe, 
one of the most destructive root parasites, is 
dealt with in a special aiticle (see Finger and 
Toe) Several other foims of decay occur 
ring commonly amongst loots in autumn have 
recently been tracea to the action of certain 
bacteria and fungi Frequently the loots 
appear sound externally, and the mischief only 
becomes evident on closer inspection The i ots 
ascribed to bacterial action are as follows 
white rot*, known by the root liecoming an 
evil smelling mass of soft pulp with a whitish 
or gieyish colour ‘brown lot , with the pulp 
turning brownish oi blackish but remaining 
firm to the touch ‘black dry lot of swedes 
with a black or brown cracked and diy cavity 
inside the ‘root* In each case definite forms 
of bacteria have been isolated and when intro 
duced into wounds in sound tubers, the parti 
cular disease has appeared 
Another form of root decay in swedes has been 
traced to a fungus {Phmm) the symptoms are 
loss of the purple colour, followed by cracking of 
the ‘ root the dry spots becoming studded with 
black points, the spore cases of the fungus 
Treatment — Follow the course prescribed for 
‘ finger and toe disease, especially m preventing 
rotten ‘roots getting into manure and so be 
coming dispersed from field to field Since in 
sects and slugs by causing wounds assist infec 
tion, any measures directed against them will 
aid in suppressing bacterial attacks. 

Leaf Mildew — When the growth of young 
plants IS retarded by dull cold weather or by 
drought, mildew sometimes appears on the fob 
age the Turnip Aphis generally infests the 
plants at the same time Two inngi may be 
present downy putrefactive mildew {Perono 
epora j^ranttca)^ so-called because the leaves 
generally become discoloured and rot powdery 
mddew (Pryttphe) which is more likely to ap 
pear m dry weather, causes the foliage to be 
come sticky and dusty like, but without rotting 
Trw^nent — ^Where the crop has not been 
singled , this should be done as soon as pos 
»een published on spray 
mixtures used for th< 


will check this (see Cabbage— Fctkgub Dib- 
sabbs). [w o b.1 

Tumipt InMOt ■nsmiMloif —The chief 
msect pests of the turnip crop are Ph^htreta 
nemorum rTurnip Flea), PltUdLa macuhpennM 
^lamond back Moth), Ceutorkynchus aulousollu 
(Turnip Gall Weevil), C oMimiZw (Turnip and 
Mustard Seed Weevil), Meliffethee amem (Bios 
som Beetle), Athafia ejfnnarum (Turnip ^wfly), 
rapa (Turnip Aphis), Agriotea Uneatiu 
(Wireworm) All these insects, their mode of 
attack and methods of prevention, are described 
under their zoological designations. See Phtl 
LOTRETA PlUTELLA &c 

Turnip Gutter, Turnip Gleaner See 

Root Cutter Root Cleaner. 

Turnip Thinner See art RooTTHIN^ER. 
Tumetone {Strepailas tnterprea)^ a Ninall 
species of plover Tlie general coloui of the 
male in the breeding season is black on the 


tible No results have b^n published on i 
mg, but the spraying mixtures i ' ‘ 
po^o crop should check mildew 
oeealinm tometuaea damp off when too cloeely 
•own, or dunng wet weather, earJy ^singlmg* 



Turnsiotte {SirepiiUu inUrprw) 

breast, and black and chestnut on the dorsal 
surface the ventral surface being pure white 
The females, the young birds, and the males 
in winter plumage are less strikingly coloured. 
The total length of the bird average s 8 in Tlie 
Turnstone is known in the Bntish Isles princi 
pally as a spring and autumn migrant though 
in Cornwall and on other parts of the south 
coast they remain through the winter They 
breed in Arctic and sub arctic countries, the 
northward migrations taking place in May, 
and the southward in August and Septemlw 
During these migrations many of the birds 
cover immense distences, for dunng the winter 
they extend as far south as the Cafie of Good 
Hope, Australia, and Pieii'a del Fuego It is 
probable therefore, that some of the birds fly 
the entire length of the continent of America 
twice every year They fiequent the^ coasts, 
and are seldom to be seen inland. name 

18 derived from the curious habit they have of 
turning over pebbles in search of the insets 
and otLr little arthropods to be found under 
neath It is a curious and interesting 
watch them when they are busy f^ing Wi^ 
their quick and active motions, the flat stonsB 
and pAbles are seen flying in all directions. 

Turtle Dove (Turtur communte\ 

I mignmt species smves “ 

/ Se^berw Jater It m cbieflj found in south 
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Tiisser — Twitch 


asd central Ensland, but it ranm to the ez 
treme north of Scotland. Smaller than the 
other Bntieh dovee, it can be diatinffttuhed by 
ita tortuoue flight Tlie prevailing hue of the 
pluinaM 10 grey, but the back 10 brown there 
u a buMsk and white patch on the neck and 
white 10 found on the lower brea0t, and laterally 
at the tip of the tail The beak 10 brown and 
the leg0 are red. Seede and grain conetitute 
the fo^, and ae theee moatlv belong to culti 
rated plante the epeciea 10 decidedly harmful 
The etick neat 10 constructed in trees rather 
near the ground, and the two eggs are white in 
colour [j R A d] 

TuSMTp TKonms ( 1524 - 00 ), a celebrated 
amcultural writer, was born at Rivenhall a 
rillaffe in Eaaex Commencing life eaily as a 
chorhiter at the Collegiate chapel of Walling 
ford, in Beikahire he figures successively as 
a choiiMter in St Paul s Cathedial, as a student 
at Etrin and thereafter at Catiibi idge and as a 
retainer about the court of William Ijord I aget 
On retiring fnmi the (ouit he married and 
nettled down on a faim near Cattiwade in buf 
folk He was not, however, destined for the 
peaceful enjoyment of an agiKultuml vocation 
and later on we find him serving now in one 
occupation now in another and buffeted nbout 
from place to place as the exigeiuieH of lib 
demanded Ultimately he removed to London 
and died there 

Tussei s famous woik, which forms, with his 
couipAtiioii work The Pointesof Good Huswifeiy 
his chief claim to the remeiiibtunce of posteiity 
first Appeared in 1557 under the title ot A Hun 
dred (iood Pointes of Huslmndorie and was sub 
sequontly enlatged to embrace Five Hundred 
Good Pointes of Husbandei le This unique work 
10 written in verse and abounds 111 itiaxinis 
and precepts relating to the huslmndmaiiM ait 
Eveiy phase of farm practice and rural life is 
deftly (lescnbed in his liiic^s which thus foim 
a valuable source of information on the agri 
culture and customs of his time His style is 
original and attractive Many practices regatd 
ing which opinion differs to tne {iresent dav 
were evidently the subject of discussion in Tus 
aers time rhua, thick and thin seeding had 
their respective advocates, and Tusser rhymes — 

Though beans be in sowing but scattered In 

Yet wheat rye and peason I love not too thin 

Bow barky and dredge with a plentiful hand 

Lest weed stoad of seed overgroweth thy land 


With regard to the application of farmyard man 
ure, he enters on even more di batalde ground — 

Who layeth on dung ere be layeth on j[)low 
Such husbandly useth as thrift doth allow 
One month ere ye sjiread it so still let it stand 
Bre ever to plow it ye take it in hand 

As a just and e(|uitable distribution of the 
produce of the grain harvest, be advocates as 
Follows — 

1 One part oast forth, for rent due out of hand 

2 One other part, for eeed to sow thy land 
8. Another pi^ leave pareoh for his tithe 

4 Another part, for hainrest, ^okle and scythe 
A One pait for |dough-wrighi^ cart-wright, knacker 
ana smith 

fl. One part to uphold thy teams that draw therewith 


7 One part for servant, sad wotkBsa s wsfes lay; 

8 One part likewise for fill belly day by day 

9 One part thy wife for needful things doth erave 
10 Thysw and child the last one part would have 

He adds- 

Who minds to quote 
Upon this note 
B4ay easdy find enow 
W^t charge and pain 
To little gam 
Doth follow tolling plow 

[j B.] 

Tusmo QrmsSy a synonym for Tufted 
Hair Grass (see Aira) Another Tussoc Grass, 
Dactylu cmwpUota^ a native of the Falkland 
Islands growing in huge clumps or tufts, has 
lieen tned in this country as a forage plant 
and 18 also grown for other purposes 

Twist or Intsstins —A frequently fatal 
termination of colic or gripes is due to twist of 
the bowel The muscular coat of the intestine 
IS till own into spasm, uith the result of twist- 
ing looping and even tying a knot in the small 
gut which cannot be unloosed but in the ma 
jority of cases leads to obstiuction distension, 
inflammation, and mortification It is gene 
rally Im beved that some twists are naturally 
telcMisid by the subsidence of the spasm A 
tradition of the stable exists uhich foibids the 
griped animal to go down and toll lest this 
a( cident to the gut should occui Tin majority 
of modern veterinary surgeons favour the adop- 
tion on the part of the patient of any attituae 
which HpjKaiH to give lehef and deem it as 
likol} that a twisted l>oweI may lieconu undone 
by such moxenunts and attribute the twist to 
the cause alK)\e stated and as having probably 
occurred jirior to the desire to roll (see Colic). 
T>M 8 t of the inUstino Homotuius occurs in 
steel’s and is known as gut tie It is caused by 
tin adhesion of the spei matic cord following on 
castration and the looping of the small intes 
tine around it Pigs aim puppies sonietimea 
get tvisted lx)wel tnnuigh the action of large 
numbers of ascandes in the small gut. Opera 
tint) offers a small measure of hope but can 
seldom be attempted m time. [n l.] 



TwiteHf a useful but much abused impki 
ment for the restraint of horaes by oompreMMA 
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Twitch Grass — Tympamtis 


of the upper h]^ which oonUine a plexus of 
nenres, and is therefore highly suaoeptibie to 
the csord passed around it and tightened by 
twisting the stick to which it is attached, usu 
ally through a hole bored near the end. Grooms 
should not be allowed to employ the twitch on 
the ear of a restless horse, and on no account 
apply it to the tongue, as much cruelty and 
serious injury have l>Mn thus causecL [h l.] 
TWIteh QrmMi a pestilent weed grass on 
cultivated land 8m Couch 
TylwnoHuSf a genus of minute worms com 
monlv known as eelworms, and belonging to 
the rfematoda. The best-known example is 


Tylfmkm dtftoitatriai (Stem Eelworm) 

1 Eelworm f Young form Just emerged from egg 
a Eelworm and egg tn plant tlssnee (1 much magnl 
fled 2andS more hlghlr magnifled.) 

T devoiteUnx^ the stem eelworm which is be 
lieved to be the cause of one form of clover 
sickness and is certainly the cause of the dis 
ease known as * tulip-root in oats. The worms 
seldom exceed ^ in in length, and they occur 
in myriads in the diseased sterna Rye buck 
wheat, and potatoes are also attacked by them 
and thev also affect certain bulbs, such as onions 
and byacintha They are found, too in several 
grassea The soil in which diseased plants are 
g^wing becomes infected, and the worms, or 
their eggs, can remain in it for a long tune 
without losing their vitality They may be 


earned from field to field in the soil clinging 
to the horses* hoofs or to the labourers’ b^ts, 
and even the manui'e from animals fed upon in 
fested crops may communicate the disease to new 
areaa In case of attack a dreasing of sulphite 
of potash has often proved beneficial Other 
reinedial measures are deep cultivation, and 
a proper regard to rotation so tliat no crop 
subject to the disease shall follow one in 
which it has occurred without a considerable 
interval 

T trUtet (-T mxmdmuS attacks wheat though 
the disease it causes IB seldom set 10U8. It gives 
nse to the curious galls in the wheat ear known 
vanously as cockles , purples or * false ergot 
On examination these are found to be full of eel 
worms, and as the mils take the place of grain 
the yield is diminished ^ ] 

TympAnltlS«---This terra is generally ap- 
plied to a drum like condition of Uie abdomen 
in which distension of the stomach ha 8 ad\anctHl 
until the subject of it is threatened with death 
by pressui^ upon the vital orpms Veterinsiy 
doctors also recognize a condition of tympany 
as affecting the intestines or some portion of the 
abdomen liesides or independent or the stomach. 
In horses, the tymnanv of fiatulent colic (see 
C/OLic) often distenos the flank giving the al>- 
domen an oval appearance (.afves, pigs and 
puppies too early weaned and distendni either 
ty nuid foods or wind, are common objects on 
badly managed farms, lor an hour the dj's- 
peptic calf will be seen distended and liefore the 
next meal the flanks will have falh n in and the 
animal looks hollow This is not consiHicnt with 
good thriving and any disposition t » tympany 
should lie treated as a senoiiB matter Tyni|jB 
nitiB of the acute kind in cattle will l>e found 
under the heading Blown The reader is also 
referred to articles dealing with indigestion, 
impaction and colic as causes of tynitjarntis 
the malady lieing a result of disturlsd function 
rather than a disease of itself 

Treatment — As a rule a suitable aperient 
should first be given and of these casteir oil and 
linseed mixed is the most suitable for calves 
and older homed stex k castor oil alone for pigs 
and puppies. Oil has the effect of dissolving or 
masking gases, as well as gently removing the 
offending material In the young a moie easily 
assimilated ration is needed and smaller meals 
at shorter intervals Col ts belonging t » woi king 
dams often suffer from extreme distension as 
a result of waiting too long and filling them 
selves too quickly from mares heated by lalxMir 
In extreme cases, where life is in danger, the 
side may be punctured and the gas let exit, 
as advised m the article on Blown ob Hovxv 
already referred to Chronic tympanitis is evi 
dence of chivmic indigestion and the cause must 
be sought and removed It is sometimes dm- 
coverea aifter death to have been the result of 
a foreign body as a piece of wire or other object 
immovably fixed in some part of the viscera. 

[h u] 
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UdaJ liJmcle> — Under the feudal system 
lands are held under condition of fealty or horn 
age to a superior, of which the modem equivalent 
IS a money payment or feu duty As opposed 
to this, lanoB are said to be allodial when they 
are held indemndent of a supenor and the pro- 
perty in land in Orkney and Shetland while 
under Norwegian rule, was free from all burdens 
analogous to the feu duties or services which 
were exigible from land in Scotland under the 
feudal system The onlv burden was a govern 
ment tai called Skat, and an exemption from 
this tax was given to lands enclosed for culti 
vation, which weie known as tuial or free lands 
After the annexation of tlie islands to the Crown 
of Scotland in the lOtli centut v the feudal sys 
tern was partially adopted and has gradually to 
a large extent sujierseded the old ucml holding 

[d Bj 

Ucfclsri DIsmsm of See arts Mam 
MiTis Gakort Pustulation Warts Wounds 
Tubrkoulosis 

Ulo^rs and UlMratlon —An ulcer is 
a soi^e in which theie is loss of sulistance 
Wounds repi*esent divided tissues iiheis ai*e 
the lesult or death of tissue Ulcers may follow 
on wounds that have occuired in strut tut (s in 
disposed to heal for want of blood supply as 
when the cartilage of a dtigs ear is injured 
The fiiction and diit whuh entei a hoises 
cracked heel lead to ulceiation Ihe disease 
known as occult spavin is due to ulc*eration of 
the caitilage within the hock joint Uktia 
tion of Ikuio occurs when injury and exposure 
takes place There aie s[>ecific ultei’s of gi*eat 
impoitance to aniinaJ owners, as will l>e seen 
by refeience to the uleei of glandeis inside the 
nostrils of hoi^ses the uicet's which lesuit fnnii 
premature rupture of the pocks of the tow and 
sheep. The soies in the tongue caused by ac 
tinomytosis take on the nature of ulcers A pit 
or depression is usually seen a mggtKi margin 
and an area within it which has lieen deprived 
of moi'e or leas normal tissue A few with 
inflamed edges, need poulticing and emollient 
treatment out the majority are of the weak or 
languid type and require stimulation with con 
stringing or caustic agents \aiying in strength 
from alum to nitrate of silver, and including 
the sulphates of iron copper and zinc In a 
few instances the hot iron may be eniph>yed 
with advantage [r l.] 

Ulster Larm White Pig —The history 
of the Large White Ulster pig which has recently 
attained to thedignity of a Herd Book, is wrapped 
up in obscurity According to information sup- 
plied by some of the oldest Iweeders, the type of 
pig which pi'evails in the province of Ulster has 
Seen in existence for over half a centuiy, while 
others assert that it has been bred for a much 
longer penod However this may be, the va 
riety is so thoroughly established and breeds so 
true to type that It has every claim to be recog- 
nized as distinct 

In appearance the Large White Ulster closely j 


resembles the Large White (York), except that 
Its ears are long, thin, and inclined well over 
the eyes The latter is considered a vital point 
as it contributes materially to a quietness of 
habit and renders the animalpeculiarly adapted 
to field grazing Another diflerence is in regard 
to coat, which is small in quantity and fine and 
silky m texture thereby indicating a thin skin, 
so much desired by the high class W.on curer 
Owinf^ to its productiveness— the average litter 
numbering a dozen —and its early maturity being 
ready foi killing under normal feeding condi 
tions, when twenty four weeks old, by which 
time It weighs about 200 lb (dressed pork) it 
IS preferred to other breeds by the majority of 
breeders and feeders in Ulster, who want a quick 
return for their money 

With the object of effecting, if possible, an 
inipixivement m the native stock the Boyal 
Ulster Agiicultuml Society, after consultation 
with breedeiH and feeders of pigs and bacon 
cut el's in the piovince decided in 1907 to msti 
tiite a Kegistei of the breed eligibility of am 
mals fcjr i*egtstiution being for the present deter 
mini d by tht i esult of inspection made at vanons 
ceiiti*eH throughout Ulster at a stated period 
eac h > ear Tin natuial outcome of this s(meme 
which has met with unanimous approval and 
Huppoit of breeders, has l»een a distinct raising 
of tlie quality all rfund and judging by the 
eiithuRiastic way it has alieady lieen taken up 
there is little doubt that in the neai future the 
bleed will iindeigo rapid iniprc venient, and be 
come as it is fitting it should, an ideal bacon 

% e standard description and scale of points 
are as follow — 

//rad —Moderately long wide between the earn 5 
/Sar» —Long thin and inoliued well over the 
faoe 6 

Jow/ — Isght 5 

Are/ -Fairly long and muaoular 2 

C/ref — Wide and deep S 

Shtmldrrs — Not coarse, obhque narrow plate 8 
Ltifft — Short straight, and well set, level with \ 
the outside of the body with flat beme, not I » 
coarse i ® 

Paefei im.— S traight j 

Bad: liong and level (rising a httle to oentre 
of back not objected to) 12 

Stde* — Very deep lO 

Jiib$ — ell spnuig 5 

LetH —Broad 3 

^iiirr* —Long wide and not drooping 8 

Hami -Large and well filled to booki 12 

Belly and Jhak — Thiok and well filled 5 

Tad — W ell set and not coarse 1 

—Fine and soft i 

Cool— S mall quantity of fine silky hair / 

Total 100 

Obfeehont 
JSTcad.— Narrow forehead. 
ilRan.— Thick, coarse, orpiidked. 

Coot — OoarM or curly bnsUy 

/hefoahJieaitoH 

Cofottr —Any other than white [k. irtuj 
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WmS«nmHBi>l»theMm»tp^edto>iM>. | rmlth ueladed u> tbe fiunu, pmoramt in 
tai^ OTto of bedUo^ dimtyMonous provwuenta, ud unaal reti^»-M«due in » 

esnlr known bj tbe hollow Stem, th« repeatedly [ 

divided leavei^ and by tbe nameroue email flowers j 
arranged as compound umbels. The distinctive ] 
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features of the flower are its minute petals, not 
grown together but and ite ovary on the 
outside, 1 0 inferior When the ovaiy matures 
and changes into fruity it splits lengthways into 
two dry one seeded pieces called niei icarps, but 
populariy seeda The get graphical disti luution 
M wide, chiefly throughout tne temperate zone 
of the Northern Hemisphere In Peisia and 
Tibet many species grow as tall as a man, and 
yield gum resins useful as drugs. 

Agriculturists class the vaiious plants as Culti 
vated. Weed, Poisoiioua, and Milk tainting Tbe 
cultivated plants include (1) root cnms eg 
Carrot and Parsnip (2) leaf crops, e g Pai'sley 
and C elcry f3) seed crops tg i araway and 
C^nandet Tlie commonest annual weeds are 
Common Beaked laraley (AtUArut us rulgaris\ 
Hedge Parsley ( TordxMwxioso^ Shepherd s Needle 
(SooLndxx Pecten \ enerts) ana Wila C^rot (2>aa 
eus Carota) usiialh biennial Tlie ct>mmoneBt 
perennial ^eeds ai’e Cil<»utweed {^gopodium 
podagra) Beaked Parsley (iuthrucus syfves 
tns) Earthnut oi Pignut (( onapodtutn denuda 
turn) and Pat'snip or Hoj^weed {Heracleum 
Sj.thotidyhum) 

Tlie ptfisonous plants of dry land are the 
annual Tool s Pai-slej (^thusa Cynapium) and 
the biennial Hemlock {Uomum maculaium). The 
poisonous plants of niai'sh land are C/Owl»ne ot 
Watei Hemlock {Ciauta vtrosa) Watei Dropwort 
{CEnant/ie crocata) and Marsfi Pennywort {By 
drocotyle mdgaru) Water Parsnip {Sxum, lai% 
folium) IS out cause of taint in milk 

The products of utiilielliferous [ilaiits are often 
useful in medinne eg dill water fiom Anethum 
aveolens and gum resins such as Animoniacum 
1 un Dorema Ammonxacum a native of Persia 
( allianum from ceitain Persian species of Ferula 
and Asafutida from Ferula Naithex of Tibet. 

[a N MA. 

Ilfi d woorticatwcl Ootton Oak«. 

art C/OTTON Cakks. 

Ufficl#rpl«jitltig^ See arts. Forestry 
Sylmculturk, Woodlands 
UfUtorwoMk SeeComcEs Timber Trees 
(ill law). 

UffiMhmistocI Improvdmwntfl. See 

arts. OoMPENSATiON >oR Unexhausted 1m 
FROVEMBNTS AGRICULTURAL HOLDINGS A(T8 

Uflltod MatM» Agrrlouttiirp of —Com 

pared with Europe and Asia, the United States 
IS a young nation, and the agncultural opera 
tions still in their infancy Wnile development 
has been rapid and on a broad scale it lias been 
effected roughly without regard to permanency 
withont thought as to the effect of the common 
methods upon the soil, without desire to secure 
eflimency and quality, and without particular 
interest in bringing about changes trat mean 
a hmh state of land cnltati^ the maximum yield 
of md, orchard, and garden crops, or of the 
most economical production of atiimA.1 products. 

The wonderful results secured already— the 
enormous agncultural output, and the mganUc 
Tm.. m 


laige measure to the intelligenoe of the people, 
to the original productivity of the lands, to the 
constant and increased use of tt>ol« and ma 
chines, to the favourable soil and climatic con 
ditiona, to the native plants like corn potatoes, 
tobacco and grasses, so admirably fitted for the 
uses of farm animals and men and to tlie c n >r 
mouH quantity of other earth products like oil. 
gas, iron lumliet all of which lla^e contiihnttd 
to inaiiufac tuies on a laige scale— all of tlnse 
fact(»rs and ccnditions ha\e entered into the 
power that has made Ariiericati agiicultim smh 
a vast, valuable and so notable an induHtrv 
But American agiicultiire has been of a shift- 
ing nature The early settlers intioducc^i many 
desirable Fuiopeaii plants they bnmght li\e 
steak from across the waters and these Mere 
mised on every individual farm As a nsult 
on eveiy farm the entire needs of the homo 
wete raised on the holding The fariiui laistd 
not only the taw materims, but inanufai turid 
eveij thing for his own use that Mas called fot 
by necessity In time this conu ntrated < floi t 
gave way to diveiMiiicatini) and a division of 
falanir resulted The canal came soon t( lie fol 
lowed by the railroad and then late r by evi ry 
kind of transportation {lowtr Agncultural in 
dustnes liecame segregated or separated oi hxed 
as the nature of tiie soil or climate oi huatiun 
demanded. 

Towns and cities sprang into existeiui They 
callt^d fol f(s>d for mw farm materials and iti 
exchange gave finished products foi the lions, 
tTKiJs and machines foi the faim and luxuiies 
f< r the family I i*oin gniwing evt ry sfirt of 
(lop, making his own clothing and supplying 
his own iiec^H the faimei changed and gave 
way to specialization he c ultivated his fields 
and raiscKl his animals and from the snipluH, 
after meeting his own needs h secured his ad 
ditional supi^ies from the nianufactut ing centres 
of tbe cities and towns. In time sections be 
came maiked as lieing pccuhaily adapted for 
certain lines of c rr>p proauctioo and triese be 
came centres of supply giving rise to exchange 
not only between town and city but bet Mien 
agricultural localities also Foi instance sugar 
cane became a fixture in one sedition cotte ii iii 
another tobacco in anothei te>rn shifted to the 
south and middle west wheat to the uttermost 
limits both north and west ahile live sUsk 
settled Itself where opportunity showed it the 
liest prospects. Tlius sheep de[>aj ted fioin New 
England into Ohio then into the fai west and 
south west Besef cattle sought the neb [sisture 
lands of the niidklle and western states Tlie 
followed after tom and established itself 
where corn clover and alfalfa were most at 
heiina Dairy famiers, mindful of the wc rtli and 
possibilities of settled coinni unities congi'e^atecl 
around cities and towns and, undaunteclby heat, 
snow or cold or regardless of scant and it>cky 
pasture or diminishing returns in bay and forage, 
b^me fixed in New England and the older 
secrtions of the country At the same time, 
farm poultry, wedded to woman and the home, 
became a home necessity in eveiy community, 
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dsTeloping all the time until their annual worth 
And meat equalled neM>ly twice the 
aontuu gold output in the entire world for a 
m^le i^ear 

The American fanner hac produced wonder- 
ful growth yield* year after year in ever m 
creaeinff quantities. He has done no largely be- 
cause of tne exteirt of his Batnmouy He differs 
in this respect from bis brother in Europe or 
Asia Were he to secure from his wheat lands 
an average yield per acre equal to that of 
England Fiunce, or Oerniany he would pro 
duce an output equal to that of the entire world 
at the present day Consequently farmers erf 
the United Btates are looking to Eurcqie now 
more than they have in the past, for suggestions 
and infoimation on questions that conoem a 
laraer average yield and greater net returns. 

The Vaujk of Uncle Bam's Farm —Amen 
can farms, together with all improvements con 
tamed thereon with crops live stock and all 
other things included, ismsess a total value of 
more than |I30,000 OOC) 000 During the year 
1908 the farmers of the United States pro- 
duced farm pn»ducts having a value of mote 
than 98 000000 000 they received more than 
$1,000 000 000 for tlie farm products sent out 
of the country Since the fann products im 
ported for the use of the entire nation anioiinted 
to but $fKK)(XK)000 there remained m favout 
of the United States a total of more than 
$400 000 000 AS a result of the exchange 

The total value of farm pi*oporty may be 
divided as follows of lands, $25 000 (KK) 000 
of buildings, $5 000 OCX) 000 of implements 
and machinery $1 (KKUKiO (KK) of live Ht<»ck 
$5 000()00(X)0 of pioducts $8 000 000 000 

OwNKKHiiii OF f ARMS — Dm total area c»f the 
United Htates is 1 91 >000 (XX) a< <f land Of 
this ntiinhei 8 >0 OCX) (XX) or a little less than 
half, is ^iplicable or dinoted to fanning opera 
tions liiis acreage is divided into > 4A) (XX) 
individual farms that possess an agricultural 
population if slightly nu I'e than 12 000(X)(> 
people Hio average numlKU of acres to each 
larm is 1 ih oi 88 ac to evM h pc mm included 
in the agric ultiiral population (. onifiai ed a ith 
intensive agiiculture in other acH'tions of the 
woild It IS itcadilv seen that the United States 
IB well able to suppoit from hie to ten times 
Its present agncultuial population There are 
vast swamp lands that can leadily lie drained as 
scKui as the need lieoomes necessary and aide 
areas of dri lands, all of which can lie irrigated 
and thus lie made sources of enlargement of 
farm acreage so as to increase the present acre 
age by at least 1 50 000 000 ac from w huii c;an I 
be obtained a corresponding return in yearly ^ 
products Wlien these lancui are drained and 
iriigated they will add at least $5 000, OCX) 000 
to the worth of the farm plant. 

Aqrioitltural DnisioNR — The remarkable 
diversity of soil and climate within the limits 
of the United States naturally leads to a pro- 
duction of all sorts of hortaoultunJ and agn 
cultural products which contribute to the main 
tenance and comforts of man gecgrapbioal 
features of the United States are mariced by 
every variety of mountam range, plateaus and 


valleys, measureless tmets of lortst, xiem of 
unequalled length, and lakes resmublmg ihn 
inlaM seas of the Old World. But few nuts-sl 
the country can be regarded as uninhatntablfi, 
and temtones formerly unpeopled are being 
made inhabitable by means of imgation and 
other famhties offered by modem science. 
Throughout the United Btates there has been 
but one order of things soils liave been re- 
claimed, cities, towns, and villages reared, rail 
ways built, and institutions c3 civilized hie 
established 

in the c< urse of this article the agricultural 
diviHions as known in common usage in the 
United States will be followed The following 
classification is }ost one of many commonly em 
ployed as the ocoammi demands (1) In New 
England aie included the states of Maine, New 
Hanipslare Vermont, Masaachusetts, <^>onnec 
ticut, and Rhode Island (2) In the northem 
states are included New York, Pennsylvania, 
New Jersey Delaware, and Maiyland (3) In 
the sriutliem states are included Virginia, Noirlh 
and South Oarohna, (^orma, Florida ALsbaiua 
M HMiSHippi, Louisiana, ArKansas, and Texas. (4) 
In the central states are included Ohio West 
Vir|,inia Kentucky Tennessee, Missouri, lUi 
iioiH Indiana, and Michigan (5) In the western 
OI ( teat I lams Htates are included the Dakotas, 
Nebrnska M in nesikta, Wisconsin Iowa, Eansas, 
and Oklahoma. (0) In the Pacific and Rocky 
Mountain regions are included Montana, Wyo- 
niiiij, C/oloriido New Mexico Arizona, Ut^ 
Nevada, Idaho, Washington, Oregon and Oali- 
fomia. 

The smallest of the groups is New England, 
followed HI Older by the Northem States, Oen 
tml fi Middle Htates Western oi Oieat Plains 
States Houtheni Htates and the Oalifomia and 
R<h ky Mountain Btates. ^ rom an a^i icultui-al 
standfioint Uie nchest, mewt pnidiutive, and 
, those playing the largest part ui agricultural 
production are the Middle or Central and Uie 
1 lent Plains oi Western Btates. These States 
^ aie ail tnbutai y to the Mississippi with its im 
. portant branches the Oluo and Missouii rivet’s. 
In this gi’eat Mississimn \ alley ai’e the richest 
lands of tin countiy Here is the centi-e of coin 
' and w'lieat production of live stock and dairy 
I itig Here too, are the luxurious and abun 
I dant pastui'es on which are grazed immense 
heids and flocks here too is centred tlie great 
l)od\ of progressive farmers who stand for the 
liest that IS in American agncultuie 

Li \ E Stock — ^Nearly every country of Europe 
1 has influenced the live stock of the United 
I States. Bevenl hundred breeds in all repre- 
senting all classes of demestic anifi>als have 
been introduced into Uie Umted States. In this 
connection it should be remembered that none 
of the ordinary hum domestic animals originally 
existed on the American continent, at least at 
the time of the discovery of Amenoa. The en 
tire stock of horses, cat^ shee^ swme, goats, 
mul^ and poultry were introdaeed all Mce 
Amenoa was settiad by the early cdkimsts. 
The earty stock gnidi^y snim4 thiwodMt 
thesettU;dooiiimi£tties 

those days was given to either the feeding nr 
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^ __ ton ftninda, and iXMeqiwnUy, «p 

to mtkm ilie time Uiat improved breediiif; etocJc 
wee uilrodiioed. the farm stock tn America was 
of wety mongrel sort 

From 1600 to 1800 rnanj unportatiODs were 
made of sapenoi bred animals from various 
puts of Great Britain and die Continent. These 
immrtations have continued until this day and 
altnottgh American tomers are noted for their 
skill m preparuiff various classes of farm am 
mals for t^ ma&et, they have not been very 
skilful m the operations and principles under 
lying the improvement by means of breeding 
1 ^ selection Within the past fifty years a 
marked improvement has been aotioed in the 
auality of live stock but at the present tune 
^ere is a wide range in value and quality 
The vast difference la valoe is due solely to the 
matter of breeding and feeding Thus, in one 
letate horses are \alued at #41^ and in another 
at f 126 in one State the avera^ value of mules 
IS #62, adiile in another #168 in one State the 
average \alue of milk cows is #17 in another 
#40, stock cattle in one State is averaged at #7 
and in anoUier at #23 sheep vary from #1 75 
a head in one State to #5 20 in another and 
swine from #3 in one State to #12 in anoUier 

These vast diffci'ences in respect to value in 
the difieieiit States indicate one of the possi 
bilitiea before the Amencan farmers. When 
It IS recfgnized that tn no state even where 
the highest price is obtained is the quality 
what It ought to be in the entu*e country, it is 
«vidiiii that the total value of farm stock may 
be readily doubled or tiobled. Hence stock 
breeding will become a great item on Ameiican 
farms in the future 

Horse Stock --Among the draught breeds of 
horses the Percberou is gi'eatly in the lead 
both as to nunil>ers and populanty Other pro 
minent draught breeds are the Clydesdale Shire 
French Draught, and Belgian Hie Belgian 
horse is enjoying >ery marked p^ulanty just 
at present It acclimates spleodidjy is strong 
large, and maasi\8 — just the sort of animal 
adapted for the large Amencan farm iniple 
aento and machines. This breed takes well to 
American pastures and forage crops, and when 
fed on them sets s good pace and does a very 
iam amount of work. 

Among the ooach or carnage breeds the Cleve 
laad Bay at one tame was mcist prominently 
before the people. Hus breed however has 
mveD way U* tlie Harney and the French Coach 
breeds. In some parts at the ccnintry the Ger 
mail Oiach is well liked, but on account of the 
less miifonn grade of ofihpnng the breed has 
kot some of the populanty thia it once Imd. 

The United States Gavemment is now carry 
ing ou some breading opeimtions in the State of 
Opkmide, with a view to estabhshmg a breed 
of ABMnoan Ooach horses specially adspted to 
American eooditistis and environiiient. This 
work has been in progress some yean, and very 
mUfying results so far have been obtaui^ 
On the psains and in the mountmnmis dutnets 
«f westere United States tibm Ins been fared 
meed a mongrel eort of home possessed 
hot of no uniform 


type or qmlky fVBia aone of 

selected foundation stock. Oumen, an Ameii 
can raised Thoroughbred, heads the stud formed 
to produce the Amencan Coach horse. Hus 
horse, and the mares to which he is msted, have 
been selected from a point of view of good 
action, much substance, supermr quality, and 
great endurance. This expenment is being 
watched with interest throughout the oountiy 
and while, if successful, it will not lessen the 
possibilities of the other breeds, it will con 
tnbute to tlie satisfaction of Amencan horse 
lovers. In this connection it is to be remeui 
bered that the Amencan Trotti^ horse is 
purely an Amencan creation. The anginal 
blood of course, was the Enghsh Thorough 
bred and by careful brewing and tnuniiig 
there has been developed a breed unexeelled 
by anv other breed ui any part of the world for 
speed purjKiaea. The Amencan Trotting horse 
enjoys a very wide populanty There is searoely 
a community in tiio entiiti country tliat does 
not possess sofN^ and scores of individuals 
with the blood of sn Amenesu Trotting hsrse 
running m their veina 

Cattle Stock — Among the cattle breeds, the 
Shortlioni is the most popular and most widc^ly 
distributed beef lace or any in the country 
The other important beef breeds are the Abte 
dean Angus, Galloway, and Hereford. The 
Angus hM Its hugest hold thitnighoQt the 
micidle section of the oountri and has extended 
Its dominion into tlieGi eat 1 lams distnct While 
many Hereford herds are also in this sectioti, 
they have gone farther down into the south 
west into the great range districts and there 
the Hereford has been coimpicuously successful 
in improMng the oomnion sUK'k of the great 
cattle ranges lit this same distiiot the (^lo- 
ways also enjoy a great [K>pulsrity because o 
their hardiness, ttor ruggedness, and tlieir 
ability to withstand the haidships of cold atid 
stormy winters A few heids of West High 
land cattle are scattered in vaiious parts of the 
(ountry but not iJi sufiicient numwrs to ui 
fiiienci in any way the gtnetal cattle stock of 
the am 11 try 

Among the dairy breeds the Jersey holds fiiwt 
plate fmlowed closely by Uie Holstein. Both 
lireeds were introduoM into the country about 
the middle of last oeotor) and soon became 
well known wlierever dairy cattle were raised 
The iiumlier of individuals m^rted from tlie 
Channel Islands and from Holland into the 
btates has been enomn us and so numerous 
are boUi breeds to>day tliat there is scarcely a 
section especially in the eastern half of the 
United States, where lioth are not as well 
known as the old popular Shorthorn Xn lact, 
so numerous are both of these breeds, that 
there are few people in the country distnots 
who are not fimitliar with both the aaaw and 
the breed. The Guernsey is not so well known 
as the Jersey, but both are popular wherever a 
xmh and choice auahty of milk is d e ar ad. The 
Aynhire also fiUs an m^ioitaiit nlaoe tn Aairy 
eirolss, and is best known m the Hew England 
States and the State of New York. The oow is 
very healtl^ in the Aamnoan rhmataii and the 
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lanwrqnwitltTof milk ihe give* OTW the Jersey more then fifty y****j3** hei *n 

appesld to many dairy fannera Hie one objec establiahed poaitioiL The Berkshire breed la 
twnto the breed, however, he* in the nnallneM also very popular and is b^ m tiwendous 
of the teat Milkmg is done in Amencan dairies numbers. Many Amencan breeders, however, 
largely by men who object to the small teat still seek stock from English breeders, and 
The Dutch Belted, the Kerry, the Normandy, bring back each year many superb specimens 
and Devon, all have their earnest supporters ana perhaps not superior but fully equal to any 
friends but these breeds occupy a minor place / found in America. The Duroc Jersey, anothei 
In live stock affairs It is to w said about ♦he / American bred hog is also popular, especially 
Devon, however, that in the early days she was / in the middle States, where clover com and 
a most popular cow and it would be impossible alfalfa flourish so well The breed is prolihc, 
to say to what extent land had been orokeii from ten to fifteen pi^ to a litter red is the 
forests had been subdued, logs had been hauled predominant colour Their rugged hardy nature 
roads had been built and improvements luid ^peals to the western farmer The Ohestei 
been made, thiough the labours of this Fnglish Wnite together with its kin mate the Ohio Im 
breed. She was not only famous as a mil ket in proved Cnester is highly appreciated in the 
the early days but she was revered as the great eastern States Both of these are Amei ican 
draught animal of the country She has \yeen breeds one a Pennsylvania jn-oduct and the 
displaced solely because other breeds, trained other a product r>f Ohio Dunng the past few 
ana developed to do a more special work excel years a demand has arisen for Tjacon hogs as 
her m tho production of meat, of milk and of tluj are (ailed This demand has created a 
butter sentiment in favour of the Tamworth the Hamp 

/SAssp— Among the sheep breeds the Amen shiie and Yorkshire breeda While these long 
can Menuo holils first place It was tho fiist ha\e liecn bred it is in iec*ent years only that 
breed introduced into the United states to any intdest and demand have lc*d to the extension 
considerable extent and so long as the wool in of then domiiiionH and iiunilierH. 
dustry remains prominent, the Ameruan Meiino < Misidcnd fioin the standifoint of the agn 
will enjoy applause ana employment The (ultiiml population A mu ica lias four horses to 
breed has gone from the most eastern secti >n to exi y farm and loss than one horse to eveiy 
the most western limits, and has travelled from puson there an five cows to every farm and 
the warmest to the coldest iKiundanes and has neailv one to e\eiy })ei*Hon ten meat cattle 
been at honu in each and every distiict ^heic to every faim and two to eveiy person ten 
both W(Kil and mutton are Lantech The fon sheep to even faun and two to every person 
runner of this bleed was the old Spanish Merino and eleven hogs to every faini and more than 
and due to the influence (»f fcM>a climate and two to (\u> person When considei^ in con 
sod the Merino has taken on new cliaractu nation ^itli the fact that a large number of 
istics fitting tho bleed lietter to the ^otk en fainis and a laigt agiuultnral p<pulation are 
trusted to it than the old original stenk In dcirt^^d to special industries like fiuit raising 
the class of shoit wools, many flcx'ks <f Itaiii niaiket gardening tolauco growing cotton pto 
bouillets and Delaines are also to be found In duct ion and gmin fanning the uioimous me 
the early days, so popular were these breeds stock output is (juickly seen and appreciated 
that they weie mis^ not only for wcxil but Grain Crops — Tlie United States is fortu 
for mutton also As mutton producers, how nate in having many grain crops peculiarly at 
ever they >xie eventually displaced by th(»se home within her Inirders Some of these crops 
English breeds which were better adapted for were given to the woild for the first time with 
the purpose Of the mutton breeds the Shn p the discovery of America and others long known 
shire undoubtedly takes front rank as useful have Wn ti'ansplanted to Aniencan 

After tlie Shropshire comes the Southdown fauns, where the> ha^e secured their widest 
Oxford Down Horned Doiwt, Ijoic^ter Cots utilization PerhajM in America certain field 
wold, and Lincoln borne Clieviots ai’e found crops have entcreef more into history making 
and not a few Hampshires. In respect to the than elsewhere It was tobacco in the early 
last named breed on account of the rangy bodj dajs tliat gave the colonists their ^t medium 
strong bone and heavy carcass, the Hampsliire of exchange It was corn that kept starvation 
IS moi’e and more commg into popularity ^pe away and permitted the successful development 
cially is this true in those States where pastures of colonies and sectiona These two crops are 
are abundant and the feed nch and luxuriant closely identified ^ith the national 
There is a fierce liattle now being waged among Both are great factors m present-^y life and 
the sheep breeds, with the mutton breeds in activity and both are stmtly Amencan pro- 
the lead The Menno is hardly holding its own ducts. In the same history making must 
With the pi ice of wool going down and the be placed cotton the crop that \A to 

demand for mutton increasing the tide is turn the nse of a separate nation, that nearest 
ing m favour of the medium wool and mutton to the approach of elaborating a landed arts- 

tocracy and that brought on the greateat war 
iSWne.— Among the swine breeds the Poland of modem times. 

Cliina doubtless holds first rank. This Amencan ITAsot— The wheat crop is one of the greatest 
breed has been evolved m the great State of Amencan crops, winter ana spnngvane^es yield 
Ohio down in the ooni producing oountnea ing each year from d(X),00(> 000 to fig0,000,000 
Many old Eumpean breras enteiM into the bua Kinsss is the great wheat stale, producing 
formation of this particular type, and now for a little less than 100,000000 bus., car mntooM 
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•moth of the entire ptrodnotion of the ooontij 
Other huge wheet mtidaoinff stotee are 01^ 
NebIn■la^CkMornla, lUinous Indiana, and Penn 
ejlvania. Scarcely any wheat is produMd in 
New England, but little in the northern states, 
and a stnall quantity in the southern states. The 
wheat area is larjgeJy iiniited to the middle and 
western states. Wheat has been shifting west- 
ward for the past hundred years. At one time 
this crop was grown throughout the countiy, 
but competition has driven the older states out 
of the business of wheat growing It should 
be said, however, on this point that if the older 
states have given up the production of wheat, 
they Itave done so to their advantage, inasmuch 
as they have substituted other lines of agricul 
tural effort in its place, like dairying market 
gardening and eveiy phase of live stock pro- 
duction The average >ield of wheat per acre 
18 very small compart with European countries. 
It vanes, year to year from 12 to 16 bus. jier 
acre This i*elatively small yield is due to the 
methods of growing the crop the idea being 
to use a largt acreage, employ little or no h'ina 
labour, so as t( secure a relatnely large total 
amount at the least cost per bushel lather 
than a large } leld per acre at a heavy cost per 
bushel ( onHe({uenth farm implements and 
t<»ols of eveiy nature are eniployea in the grow 
mg of the cn>p In manv of the large wheat 
ateas the steam engine does all the work of 
ploughing preparing the gitiund and seeding 
— all in one operation wheat harvest is per 
fi mied entirely by inachities manufactured for 
the purpose The steam thrashing outfit finishes 
tlie ciiterpnse and leaves the crop in condition 
tc lie shipiied to all parts of the world 

Corn (Maize or Indian Com). — Tlie gi-eat corn 
crop of the I iiited States is taken from about 
100000000 ac the total production being a 
little less than 3 000000000 bus. annuidly 
C/om IS grown more extensively than wheat, 
the average being nearly twice as much It is 
grown from the east to the Rockies on the west, 
and from the northeni border to the Gulf of 
Mexico The total value of the crop is about 
fl 500,000000 on the average 
Tlie greater part of the com crop is consumed 
on the farms where raised being used largely 
for the fattening of the various classes of live 
stock 

In the great corn growing centres must be 
mentioned the states of Iowa, Illinois, Missouri 
Kansas, Ohio and Indiana. In the south, while 
a good quantity of com is raised, not enough is 
raised to meet the requirements of southern 
agnmlture. New England raises very little 
com for grain, but the silo is veiyr popular for 
storage and as the means of aecunng a most 
excellent feed. Thu u because dairying is such 
• industry in thu section of the country, 
and dairying without the silo u not so profit- 
able 

Associated with com growing are the great 
meat-making industries, hog raising, beef pro- 
ducto n, and dbeep raising Those states that 
produce the greats quantity of com also pro- 
duce the greatest quantity of beef and poiii. 
Com is used for various purposes besides that 



of feed for Htbx stock. It is laigdjy in rsnusst 
for the manuhuture of sUuroh, ^i)e for the 
extraction of oil and as a human food, suffident 
cannot be grown to meet the demands of the 
market Indeed, more interest is centred in 
the corn cron than any other crop grown in 
the Union Wot only u coni constantly dis- 
cussed at all agncuiturai gatherings and meet 
mgs, but earnest study is ueing given this crop 
in the public schools and in Iwys* clulis. Ihe 
latter are now omnuusd in many parts ol the 
country, the aim being the study of the plant 
that luttei seed n^ be secur^ and larger 
yields be pfissible Tiie impetus recently given 
this king of all crops vill vithin the next 
twenty me years, probably double its acreage, 
treble its production and quadruple its money 
value. 

Good fanning and broad acreage has 
made it fHwsible for the United Statos to pro- 
duce immense quantities of oats Tlie acreage 
of this crop is well distnbuted throughout all 
the northern States, the leading ones lieing llli 
iiois Wisconsin Minnesota, New York renn 
sylvania, and Ohio although other sections of 
tbe coiintrv give some attention to this essen 
tially northern crop Even in New England 
a considerable area in the aggregate is devoted 
to oats much of the crop being cut liefore 
thoroughly npe and used as oat hay without 
lieing thrashed Tlie acreage in the United 
States under the crop does not diange very 
much from year to jear and is dose to 
30 000000 a< This is little inoie than half 
that devot<d to wheat, and less than one-tbird 
of that devoted to com Measured in bulk, it 
is about double that of wheat and one thira of 
that of com The crop varies in production 
fioin 700 000000 to 1,000 000 000 bus Tlie 
diiiiand for domestic consumption is always 
immense but in ytars of good crop production 
there is a lilajial surplus for exfsjrt 

Barlty — Cxunpared with com, wheat, and 
oats, the acreage devoted to barley is small no 
more than 6,000 000 being devoted to this crop, 
from which ui harvested from 100,000000 to 
150000000 bus Tlie leading liailey states are 
Minnesota, California, the iMkotas, Iowa, and 
Wisconsin In the north west, along the Pacific 
coast a larger acreage is given to barley than 
formerly In this section the is used 

largely as a feed for live stock There it takes 
the place of com 

/fye— The total acreage devoted to the ire 
crop averages about 2 000 000 from which results 
a total crop of approximately 30000,000 bus. 
The leading states are Wisconsin, Peunsyl 
vanut. New York, Minnesota, and Nebraska. 
While rye is a stationary crop, it occupies a 
place of relatively little importance in the coon 
try compared with other cereals or with the 
rye production in Eurcqic While the supply of 
rye in the United States is small, it meets all 
domestic requirementSp and under the slightest 
encouragement a considerable proportion of it 
goes abroad, although exports are small and 
unimportant. It is used here largely for supply 
ing the distillers, and is unimportant as a biiad 
stuff 
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mtt of tke fact that nee produc / world The annual yield vanee from SlfOMC^O^ 
B m the United States is steadily increasing, to 300 000,000 bufli It is quite likelr that th^ 
■MMise quantities of this cereal ajre annually crop will increase in amount, since the demana 
sorted. Bice production in the United States seems to be growing Among the leading p«)- 
argely limited to Louisiana and Texas. At ducing States are ^ew York, Michmn, Wis 
time Georgia and the Carohnas produced consin, Iowa, Pennsylvania, Illmois Maine and 
siderabie quantities of nee, but there has Ohio Colortulo and other western States are 
►n considerable decline in the acreage grown, devoting more and more attention to this crop 
ill now the rice lands of these states are At one time insect pests caused a great deal of 
ijely abandoned Interest in nee growing is tiouble, but these are now easily controlled by 
the increase in Texas and Louisiana. The proper application of pans green The greatest 
eage devoted to nee is about (KXXXX), from menace in recent years has been the blight 
ich is taken a little less than 20 000 000 bus when climatic conditions were favouiuble to 
average of slightly more than 30 bua pel the disease Potato rot causes much trouble 
e Compared with China Japan British in many sections. Effort is now being directed 
ba, and other Asiatic countries wheie rice to the oreediiig of resistant vaneties that will 
he main staple of food, the production in the withstand these two dieaded troubles, 
ited States is very insignihcant The acreage devoted to potatoes is about 

tMUEiGXN SuGATi Industrx — III the United 3 (XX) 000 ac The crop is grown in practually 
tes sugar is obtained from three sotiiccs eveiy State in the Union In the majority of 
m the maple gloves from the sug^ii beet the States the ciop is grown simply foi home 
I from the sugar cane The maple sugar consumption— just enough raised to supply the 
p IS of consideiable importance in northern needs ot tlif household Tlie average yield per 
w England Ohio New York, Michigan and acie runs fiom year to year between 90 and 
parts of other States where th< sugar maple KX) bus Starch factoiien in such uortbem 
» IS a native forest tiee The making of tins States as Mamc Wisconsin and Minnesota usa 
ar bos been highly developed in the Statu of up in the fall tlie surplus of unmerchantable 
nuont tubeis thus ofieiing a fan market for a good 

ho pioduction of cane sugar is confined ciop Much has bc(n said about the use of 
lost eiitudy to Ijouisiaua. In that State potatoes in tlie nianufactuie of denatured alco* 
at efloit has lieen made to extend the acre liol but this is still an unlned ventuie 
and to St curt more satisfying methods of Pouacco — Two distinct types of tobacco aare 
iiufaLtuu As a lesult the acieage has in giown in the United States, cigar Itaf and 
ihihI, and modem maduneiy has been tni hea\> Itaf Eat h of these is diMded into many 
yred to such an < xteiit tliat the cost of pto ^aIletleH The cigai haf is giown mainly in 
turn has been striiie what led need I ennsylvanug Ntw 'ioik, Wisconsin in Ohio 

lie sugar beet is by fai the most iiiipoitant ah ng tin Miami \ alley lu Ntw England along 

roe of sugar in the Uiuted Statta The atie the ( oiiiKctK ut and Housatonic Vallejs and 

has gitatly incieased of late not only in in jraits of Floiida, Texas and ( coi^ia. The 
sections but also in the new beet glowing In ivy leaf tobacco States aie niiinly Kentucky, 
bions winch have been devt loped fioin veai TtniiesstH* Southern Ohio and Indiana, Mary 
l^eai Wherevei a suHicient acieage and uop Und Viiginia, West \ngmia, and the C.aro 
bo asHund factoiies au oiecteci The Statts linas Heav^ leaf tobacco is used chiefiy lu the 
ling in the sugai beet iiiduHtiy aie Michi manufacture of cut plug and smoking tobacco, 
i, WiBconsiii Montana, Colorado, and Cali also snufi and is laigely expoited 
nia. Tlie sugar boot lends list If to culture The cigar leaf bluuco is used in the States 

in igated lands, and returns from sue h ha\ t mainly foi the manufactun of cigars. The 

n veiy satisfactoiy Examples of these are consumption of the latter has increased in a 
Vloiado* CAilifoiuia, and Montana In Michi decade almost by 2 > iier cent Foi geneiations, 

1 ^ inigation is not piactised The land foi the Connecticut valle> of New England hiu 
crop IS pi'epared by machines and the sow Inen famed foi tuuiing out some of the finest 
18 also done by machines Hand labour is wrapper leaf that is put iii domestic cigars 
aged in weeding iii pulling and topping Howeier during the past decade the choicest 
lough machines ai*e now employed to some wiappers Lave l^n pioducc*d in Florida and 
ent Bor tliese purposea (xeoigia, where a sujienor type of Sumatra to 

jack of suitable help i» one of the serious bacco is grown undei shade Each yeai there 
whacks to tlie industry Foreign labour is is imported aniiualh into the United S^Utea 
jely emph^yed in the beet gixiwmg aoctiona fiom 6 090 000 to ''000000 lb of Sumatia leaf 
d seed is imported largely fiom Europe and fioui the Dutch East Indies The total pro- 
set with a higher peiceiitage of sugar is thus dUction of tobacco is about 70 000000 lb 
amed when such import^ seed has been ClOTTo^ Baisino — ^The cotton belt in which 
ployed As a geneiul thing, the beet farmer three^fuurtba of the worlds supply of cotton is 
Jives fiom ((4 to 83 per ton gross for beets grown lies a little below latitude 37 degrees, 
nng above 12 per cent au^^ The produo extenduig from the Atlantic on the east to Texas 
1 of sugat from cane ui the United States and C^sAoma on the west. A line drawn 
s up to 350,000 long tons, and from, beets up Norfolk (Vn^inia) to (.aiio (Illinois) just about 
150,000 long tona mai ks the not thei n limit for profitaole cotton 

’OTATO Crop — The potato crop is aa impor culture m the United Statea In this area there 
t in the United States, as it is tnroughout the la neither uniformity of climate nor of soil, yet 
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ton predomumtea , and to^daj cotton is a 
re powerful monarch than ever 
niue other crops are gaming in prestige 
favour in the southern States, there is no 
spect at all that cotton will decline one whit 
jower or influence. 

he clunatic conditions m the cotton belt are 
fiollows a relatively high temperature, a 
^ growmg season, a moderate and well dis- 
uted rainfall throughout the glowing sea 
a minimum of rainlaJl at harvest time and 
reat deal of sunshine. It is a singular fact, 
worth mentioning here that cotton although 
ative of the Iropics, is at its best in the 
*6 temperate climate of the American cotton 

he acreage devoted to cotton is between 

00. 000 and 36,000 000 at ft-om which are 
iuced 12,000,000 to 13,000 000 bales, worth 
a *600 000,000 to *600,000 000 The selling 
0 vanes fioiii yt ai to yeai It has been esti 
ed that in the Unit^ States theie are at 
t 100000 000 ac available for cotton fiom 
ch 60 000 000 bales could be secuied. 

[ay and P\stuhage. — The girass crop of the 
ted States is the laigest in acreage of any 
) gif>wn In ^alue it lanks first also The 
t of it that can l>e cut and cuicd into hay 
es in the list as fourth in value of crops 
iuced. Because of live stock intciesta the 
Clop 18 of very great commercial iiniiortance 
very section of the United States That j>art 
he grass crop devoted to mowing is fiom 
00 000 to 60,000 000 acs. annually The a^ ei 
yield pel acre has always b^n low not 
e than ton A decided iinpr(ivemeiit 
been noted in this direction within the 
fifteen or twenty years due to increased 
ntion to the crop better pr eiiarution of 

1, more frequent rotation uf crops and to 
e attention to fertilization 

imothv IS the standaid in most markets, 
IS the (lass of hay most largely handled, 
ough in the west, large quantities of prairie 
alfalfa, and moie recently consicierable 
ntities of mixed ha> enter the market Tlie 
it hay States are New York, Pennsylvania, 
the middle States with Kansas added, 
acreage devoted to the hay crop in New 
tiand is large but even then is oniv slightly 
itei than that prcxluced in Pennsylvania, 
jrei hay while it does not enter largely into 
tmercial sales is an impoitant crop m the 
bral and middle States It is consumed 
^ely on the farms on which it is grown In 
southern States, cowpea hay has now come 
> flavour there being few southern farms on 
ch this crop is not grown. It is valued 
b for food and as a soil renovator Timothy 
8 not do well in the cotton States, and tlie 
le objection has been raised against clover 
some extent, enmson clover is used in the 
bh Japan clover is popular in the south not 
t hay (utip, however but as a pasture (utip 
lie crop most cxintmually m the public eye 
present is alfiiifa. The most astonishing 
lito have been secured from this crop in the 
at Plains States like Kansas, Nebraska, Mis 
Q, and further east m such States as Illinois 


and Iowa, somewhat m Ohio, sad m the fiir 
western States of Colorsdck Utah, OUifornia^ 
whei*e irrigation is practised Within the last 
few years, mills have been made for the jiurpose 
of giinding alfalfa hay into meal Although 
still m its infancy this undertaking has devel 
oped into a very laige business enteipnse As 
a lesult from tlie great alfalfa legions hay is 
now made into meal and sent mto all parts of 
the United States. 

Throughout the middle and ceiitml States 
timothy and clover are the great pasture ci*opH, 
and both enter into the system of ex op rotation 
Red top IS popular foi New England jiastunjs 
and meadows. In many sections ceieal hais 
are in hivour— oats and vetch in the south, and 
oats and Canadian field peas in the noith The 
latter crop is grown in the iioitluin sections 
especially as a soiling crop to be fed to daiiy 
cows. 

> iiuiTS. — The list of fruits greiwn in the 
United States is latge It is a common custom 
thioughemt the States for each farmer to own 
Ins own oi chard, in which aie giown (ommon 
oichaid fiu Its like apples peaelns j>eais plums 
cheiiies and grapes The coinmoii gaitien oi 
bush fiuits also find place iii most countiy 
gardens although these do not occupy a place 
ecjually impoitant to the oiehaid fruits. 

It is to be said also that the pioduction of 
orehaid fruits has in lecent yuirs outgiown the 
limits of small faitn oiehaids New fniit rais* 
iiig IS an industi y by itself In some h( i tions, 
patticnlaily in N(w England faun oicliardH 
fxom 1 to 10 oc aio common and a ft w laige 
comiiiereial oichards have been establishtiL 
However the coinineicuil crop belongs mtlni 
to the west ami south Coi eeticnt New Yoik 
Ohio Oeotgia North Carolina Arkansas lexas, 
Missouri and lennessee aio the most conspieu 
ouH examples in whnh the large commercial 
featuie has bet n inti oduced and at vt Io|m d In 
C eoigia Texas and Aikansas vtiy laige ftrnit 
plantations have bcjeii established from which 
fruit is sent to all of the leading unties of 
population Increased facilities for tianspor 
tatioii cold storage and refrigeiation have sc» 
encouraged the iiidustiy that the returns now 
stand as follows Apples J05 0(K),000lb peat hen, 
17 000 000 1b pears 7 (XK) 000 lb plums and 
piunes, OOOOrXX) lb chernes 1000 000 lb 
api loots 3 000 000 lb Tin giaf>e industry is 
not at all a small one the pi Kluction being 
1 oOO 000 lb as a general average 

From these figures it will be lecognized that 
the apple crop is of moie impoitance than all 
others combined While considerable care haa 
been given to the storing and marketing of 
apples, but little attention is given during the 
period of growth, and fungus diseases and in 
sects are most conspicuous. As a result while 
millions and millions of bushels are pi oduced, 
the proportion placed m winter storage is ndi 
culously small The principal commercial va* 
neties of apples m we middle and western 
States include the Baldwin, Greenti^ Northern 
Spy, and Spitzenberg The Ben uiMnk for a 
long time immensely popular in the eemtn w ee ^ 
IB DOW receiving more ottentaon in new plin*- 
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ings of commercial importance in the north and 
eaet This apple is one of the easiest to keep, 
and its bnght-red colour makes it an attractive 
seller In quality, however, it is the most in 
fenor of all The consuming pubhc, in cases 
where the ^ple is known, are not inchned to 
favour the Ben Davis. 

Apples are receiving much attention now as 
a crop for old worn out lands and in the more 
mountainous and hilly sections The most famous 
apple regions are in western North Carolina and 
eastern Tennessee, the Ozark Mountains in Ar 
kansas and Missouri, throughout the northern 
part of New Hampshire and Maine, and in all 
sections of New York 

The laigest commercial peach regions are in 
Geoigia Connecticut and Texas The prune 
crop is largely developed in California In this 
State, also, various kinds of grapes are grown to 
then highest perfection Jn the legions of the 
Great Lakes, great quantities of graiies are 
also gi own The native giapes in Ncntii Caio 
iina and Virginia are veiy popular for local 
consumption and foi the making of choice 
wines 

Tiopical fruits have a very limited area, 
Floricia and California loading all othei fetates 
in their output of oianges and lemons The 
pineapple and gmpefiuit tiops of hhuda are 
con sKiei able riieso fiuit pioducts aie lapidly 
sent out in all diiections so that at all seasons 
more or loss of (ach is to be found upon the 
mai kets not only in laige c ities but the urnotest 
villages and towns 

Vkoeiablks — Much that has l>oen said in 
reference to the faim ouhaid can be said also 
of the vegetable gaiden i )u fatni gaiclen is 
so closely identified \vith the fai instead that 
fainung in the United htates would not l>c 
considered complete without the popular faim 
garden bo stiong is its hold upon people that 
even those in subuiban towns and Milages 
find recieation and piofit in growing vegetable 
crops foi both home consuiuption and local 
markets 

With the improvement of transportation facili 
ties coinmmcial ti licking or maiket garden 
mg has assumed gigantic pi editions within 
the last tvoiity five yeam The laige com 
mercial gaidens and tiuckiiig entei puses iiiai 
large cities have been unable to supply the 
demand As a lesult a call has gone to e\orj 
suitable section when soil and climate are pro 
pitious, foi immense quantities of gaixlen cieips. 
Consequently from the south and middle west, 
ti-ain load after tram load of all kinds of | 
gai'den crops are dispatched intei the larger 
cities Tliese consignments include potatoes, 
onions celery peas, beans, cabbages, lieets, corn, 
all soits of melons and all other garden cn»ps 
of eveiy description Trucking soils usually 
selected aie those naturally light m texture, 
rich in \ egotable matter, sandy m nature easily 
cultnated and in sections where a good deal of 
rainfall is pi'evalent and where the winters are 
mild Such conditions are found all along the 
Atlantic sea coast from Virginia to Florida. This 
section 18 one of the most conspicuous centres 
where specialization has been made. Here all 


garden oropa, small fruits, strawberries, and a 
score or more of popular products are grown and 
sent to all parts of the north and west. 

In recent years Texas and Oklahoma have 
been opened up and out of the former, espe- 
cially, large quantities are sent into the central 
regions of the United States, and often even 
into the northernmost parts. The famous Rocky 
Ford canteloupe is sent from Colorado and dis 
patched to all parts of the country This is a 
conspicuous example of soil crop, anu climate 
all beinjj in harmony to produce a product of 
the highest quality 

Another example of the highly specialized 
market crop is the cranberry The most im 
I taut ctanbeiry regions are m the neigh 
urhood of Cape Cod Massachusetts, in New 
Jersey, and in Wisconsin More than 1,000,000 
bus. of this cr^ aie annually raised in the 
United States The price per bushel varies from 
I $2 to $3 

The onion crop is also an important one 
I Most of the onions for autumn and winter use 
are grown in New York Massachusetts, Ohio 
Michigan and Indiana. Other States coming 
info piominence m this line are Texas Illinois, 
Wi8C( iisin Minnesota and Iowa Cxinnecticut 
was at oni time a veiy laige pioducei but in 
itient ^oais inteiest in the tioj) has somewhat 
fia^gtd ill favomable yeais 600 bus per acre 
may bt hai vested although occasionally yields 
\aiying fiom 800 to lOW bus jier acre are 
secund The annual crop runs fioni 3 000 000 
to 4 000 0(K) bus, and sells from 7> cents to 
lO a bushel 

Dairy Industry — At the present time 
20 lOOOOO milk cows aie in the iTnited States 
Fidii thesi aie pioduced 3o 000 000 000 qt of 
I milk which valued at 2j cents a quart means 
to the farmer 000 000 The effort on the 
jiait of dairy farmers, dairy schools and tlie 
agiicultinul press is along the lines of larger 
piodiution by bottei methods of feeding and 
imndhng dairy herds of better methods in 
caring for the milk of more skill in manufac 
tuung dairy products of increasing the effi 
( u IK y of dairy herds b> selection and of greater 
skill in the breeding of dairy stock 
Laws designed to preserve and protect the 
daii > business have been enacted in nearly every 
State and all interstate com ^ matters are 
regulated b} carefullv drawn and stringent dairy 
laws enforced In the Federal Government While 
CO opeiutive creameries have been established in 
many States, as \%ell as independent butter fac 
tones and skimming stations, the greater part of 
the butter iiianufactut*ed is done on the farms, 
as indicated hy the fact that now 1 250 000 000 lb 
of butter ai'e made annually c n the farms, while 
but 450000 000 Ib are made in ci^menes and 
butter factories In this connection it should 
be said however that only about one half of the 
farm made butter is sold, the other half being 
consumed in the farm homes consequently the 
receipts from the sale of butter are about the 
same fixim the two systems. The annual produc 
tion of cheese in ^chee8e fectones is 300,000,000 
lb but a very am'^l quantity of cheese is made 
on the farma The maamg dauyr States are New 
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York, Ptomorltania, Illtnoia, Wiacontm, and reading arithmetic, hietoiy, and geography 
(Muo ^ i farmers institute movement, begunin Ohio 

Poultry Industry — One of the larmt side about twenty five years ago, has now expand^ 
lines of the agriculture of the VmtM States until it has become a part of the life ofe\ery 
IS the raising of poulti^ products for market agricultural community ^ 

The value of the annual poultry crop is on an Tlie fitrmers institute has been called the 
average about 9600,000000 Poultry raising great farmers school in America. To it each 

for meat, eggs, and feathers is not only one of year many thousands of farmei's in the several 

the most popular and universal but also one of btates go for a day or a week s instruction 
the most profitable adjuncts to farming Fowls and training From ftO to 260 institutes ai-e 

of every sort are to be found on nearly all farms, held each year li tin vaiious States llim 

north east, south and west woi k is promoted hy the i*e8pective States, being 

The poultry industry of the United States has largely in the hands of the State agi icultund 
exhibited marked expansion dui ing i-ecent years departments. The great advance that has been 
This is due to several causes, chief of which may made in the way of agiicultiiiul education has 
be mentioned the rapidly gi'owing population of been largely the lesult of the agi icultuml expert 
tlie big cities development of local markets, nient stations, 5G of which aie now supported 
lietter storage facilities for keeping both eggs in the United States Until this movement 
and dressed poultry and tlie inci eased con was stai ted in 1888 farming was laigely a mat 
sumption on the faim The perfection of re ter of guossw oi k with unreliable facts for guid 
fiigei’ation service has almost revolutionized the ante and no liteiature for impioveiiient Since 
handling of dresstd fowls, tuikev 8 chickens, and this work was liegun a very ci editable list of 
ducks hundicds c f thousands of pounds of these books, agncultural papeis and from JOG to 300 
annually lieing put ill foolers and sold fiom time annually piejiared miUetiris giving the I'csults 
to time when deniand calls foi them Bi oilers of accumte c x{xriiiient8 are now available to 
aie put into refiigeratois in the middle west fatniers rhus the present day fat mi i has at 
largely 111 7ul^ August and Sipteiiiber loast hand th( most up t(» date iiifoiniation to steer 
mg chicken from Septemlxi U December and him stiaiglit anil safe in his fuiming opera 
tuikeys in I)eceml>oi and Tanuai> Often fowls turns 

aie held in stornge seveml months, but tlieic In addition to these educative influences must 
has been a persistent agitation in various sec be mentioned the agncultuial pi css, with a total 
turns against the keeping of undiawn poultiy iiunilKi of between 400 and 500 publications re 
m storage Tins has leef to legislation against presuiting uiculation of rnoie than 1 >000000 
tht piactue in stme States The entile busi Among this list of leading agnoultuml fiajieis 
ncHH of poultiy raising has been constantly in closely identihid with agricultural piogiess aic 
Cl easing due to the aevelopment of suburban American Agricultuiist Orange Judd Fainiei 
homes to the establishment of poultry farms New England lIonieHtead Bi eiders Gazitti 
large and siiiall to the instruction given in Hoards Dairyman the 1 logic ssive fainiei 
agncultui il sdiools and colleges to the pro farm and Home Wallace s Fainiei aiuKountiy 
motion of tlie industiy by the poultry and agn Life in America [( w ii] 

cultural press and to me re conciete knowledge Unit ValuM of Foods ond Monuros- 
of inetliods of growing and handling poultiy — Tlie valuation of fiKidstuffs and manures ai 
given out by the agricultural experiment sta cording to the yjercentage analysis of the ir valu 
tions. able ingicdients is described in the articles 

Agricultural Education — Tliere are nearly Febdinobtuffs Valuation of and Manures, 
100 schools of agriculture in the United States Valuation of 

10 of these are for coloured students In many Unsoundnoss In Anlmols* — The iin 
of these schcKils or colleges are to be found coire poitance of soundness in animals should be 
spondence departments that give systematic in obvious to all who own or use them but there 
struction about the common affairs of the farm is unfortunately some indifference still displayed 
In (xmnection with nearly all of the colleges agn on the jmrt or those whom it most amcerns, 
cultural expenment stations have been estab> namely the sniall holders An unsound sire is 
hshed Both the colleges and experiment sta deal at any pi ice and unsound cattle are seldom 
tions are co-operating with other educational worth their keep It ccsts no moie to maintain 
efforta and movements m seeking to standaidize a sound pedigree animal than to keep a mon 
and build up country life education Agncul giel nay more it is abundantly proved that 
tural extension departments in the agricultural it costs less to feed the best stock, because they 
colleges work in conjunction with farmers insti have acii^uired greater powers of assimilation, 
tutea, various kinds of boys and girls clubs, and piont more by the ration than common 
township high schools and granges, for the pro bred animals The best of judges, with skill 
motion of agncultural college training men have in selection, are the most willing to employ the 
gone out to all parts of the country advocating vetenuary surgeon to examine as to soundness 
the teaching of agriculture in the schools, ana before completing a purchase and contranwise, 
demonstrating how it can be done In many those with least knowledge are the most self 
States the teaching of agriculture in the schfxils confident 

16 now required by legislative enactment. The Soundness in horses has been vanously de 
southern States have neen leaders in this work, fined but an exact definition is difficult, because 
and by legislative enactment agriculture has an animal mav be sound for the purpose for 
been made a required study on a par with which it is sold, but not for other uses. For 
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example, a mare in good health and free from expected m the cate of a common oald. Ae a. 
here(utaiT defects may be lame as the result cough may supervene within a few hours of pur- 
of an accident, but sound foi the breeder whose chaM, it is important to ascertain if it existed 
only object is to obtain a foal Baron Parke, at the time , otherwise the buyer must keep the 
in giving judgment on the subject said ^The animal with all faults and errors of description, 
word *' sound means what it expresses, namely if purchased at an auction sale 
tliat the animal is sound and fr^ from disease Capped Hocks arui Capped Elbows^ Capped Fei 
at the time it is warranted to be sound and lock or Timber Leap — ^These unsightly enlarge 
^ron Alderson says (Kiddell v Burnatd) ments are not deemed unsoundness so long as 
* With regard to the word* sound , the only quail they do not give rise to lameness oi decrease 
ftcation of which it is susceptible arises fiom the mobility of jointa 

the purpose for which the warranty is given Coyitrcustea Foot — In itself, an * odd or con 
Aj^in, unsoundnesH has been held to be auy trat ted foot is not necessarily a sj^ii of unsound 
thing which does now or may hereafter inter ness as many hor'ses especially Thoroughbreds 
fire with the usefulness of the annual but have a narrow and upiight foot without navi 
such a definition is scarcely fair to the vendor cular disease but contraction should be regarded 
who may be soiling a mature horse with a lourid with suspicion 

Hplint well placea forwutd and not likely to Rings on the Hoof — These represent periods 
cause iiouhle but a blow uj}on which might I of accelerated giowth as a rule such as may re* 
excite a frosh growth and resultant lameness I suit from turning out to grass or from blisters 
Wo have theiefore to bting to bear practical applied to the coronet Only the rings char 
knowledge and expeiwnce and like actuaries ai tending ianiinitis constitute unsoundness (see 
form an estimate of the prohabii aveiage risk Limimtis) 

entertained in regard to sorin luipeifec tions Cm b and Curhg Hocks — A distinction is made 
or wo should nevoi pass a liorse at all if in lietwcen hoiks with a slight prominence in the 
Bisting on perfection and legal woundtiesH seat of curb and the pieseiiK of curb itself 

There art a number of defects which are A High (ouit detisioii wis in favour of the 
clearly lecogni/tcl as unsoundness and wo may left rich i who had sc Id a curb} hocked animal 
bi loflv state them but with certain leser vations C iirh constitutes unsoundnt ss 
A horse may lu in perfect health liodily and i ntUncf Ihushimj l^peedg ( iitting — Ihese 
his action oi motion of all his limbs lieccurtct defects of action oi rt suits of bad shoeing or 
but have bton unnerved and such an ammai is driving are not deemed unscundness unless the 

unsouncL See Nvviouiar Disf vsk and Nkuhfa. horse is lame at the time of sale The present 

TOMr writer w uild however take exception to some 

IS unsoundness uisis in which the malformation is certain to 

Cataract however small lead to tic ublc — iiarticulaih in the case of 

5 ci^ fljrac/ifa IS gene rally cAUsed by hard work speech cutting altriough due to cc n formation 
and wlien jiionouriced constitutes unsoundness and not what is nccepted as disease 
but a little fullness at the seat of Isig sfMiviii Sot mess of the joints is not considered nn 
would not bo sufficient cause for lejection sc undiiess as it is the effect of overwoik and 
Broken down tendons constitute uiisouiidneHs likely to jNiss off 

although they may have hnod again ^spfints — In mature horses and not in a bad 

iJro/f 11 /necw may or may not tc me under the situation or causing lameness, these are not 
description of unsoundness as the injury may deemed unsounclm s 

bo quite supoificial and no inoie tfian a skin Thoiomfhpin of only slight extent is usually 
blemisli OI it may have been of such a natuie jiassed by an examiner but wfuie it is marked 
as to cause binding and loss of mobility to and prominent it is a disquahfving infamuty 
the joint and consequent increased danger of and should be deemed unsoundness 
falling again Veterinary examiners usually Thrush when not of a serious natuie and 
mention* a chipped knee but do not condemn apparently due to neglect does not constitute 
the subject of it as unsound unsoundness. 

Colds — Many young horses offered for sale in Vfindgalls unless very large and sensitive 
niaikcts and fairs suffer fixim catarrh and while or causing lameness, are not deemed causes of 
so afflicted are unsound but confident in the unsoundness. 

itiuporaiy character of the ailment the vendor Corns unless superficnal constitute un 80 iiiicD> 
will wall ant, or the examiner pass as sound, ness 

subject to a special cover or guarantee in re- Farcy — Evidence of fairy is taken to be 
s|>ect of tile cold This practice is a convenient unsoundness 

one as facilitating business without imposing Fever in the fast or laminitis, renders a hoise 
an uiifait iisk on the purchaser, oi doing any unsound 
injustice to the vendor who rarely hears any is unsoundness. 

more about the animal but who makes himself Qrsass is deemed a cause of unaoundneBa 
responsible in the event of the cold leading to Mange constitutes unsoundneea 
Bi>nie defect of the wind Megrims or any kind of fits, render a harm^ 

Coughs are moir serious than common catarrh, returnable as unsound. 

As this symptom mav arise from a great vanety Navwular dueam is a cause of unaoundneeaL 

of causes, the animal should be rejected as un Nerved or Unnerved — ^A horse tha t has aa^er» 

s(«und or covered by special warranty extending gone this operation is unsound, 
over a longer perm than would be reasonably Cphtbalmsa is unsoundnese. 



Omjlcaiiiom^ d the joists or Istuml 

cartelsge (stdebone), oomtitutee untottsdness 
PwMcdk fnt or dro p pe d sole la endeuee of 
and a hme so afticted is uiisoaiui 

QwMm^ — ^This evidence of imperfect maeti 
cation 18 uneoundness 

Q^e&Uar renders a horse UBaound, and eom 
nionly kune 

Rvughonm cmd ndebonu render a horse un 
sound 

Roanng and ythuding and thick wind are 
causes of unsoundness 

Mmptures constitute unsoundness. 

Sandoracl — This defect constitutes unsound 
ness. 

JSeedy toe is unsoundness. 

False quarter constitutes unsoundness 

Spavin renders a hoise unsound whether lame 
or not 

Strangles render a hoi ne teni pomnly u nsouiid 
and on account of tbt i isk of wind dt lects winch 
may follow such a om is de<nied unsound, 
j 1 though ptifcct toLivfr} is the rule 

StrivqhaU is a foi m of unsoundness. 

Tfiiclened back tendoM or ligaments constitute 

unsouiidnesfl r ^ ^ 

Most of the causes of unsoundness hitherto 
mentioned are such as affect the liml»s and feet 
und ((mstitute the niujoritj The exiepticiis 
(glanders fanv, eve and wind tioubles) tan l)c 
( etected by the ( x|jert vetennaiian but then 
ni’e other uiuses of unsoundness beyond his 
is»wer t<i disco\er in the course <if an oiduiarv 
ixamination The animal may be the vutiiu 
< f kuln«} disease of iiiogmiiH oi < f»lic, havt a 
deijem laite livei oi bt subject to letention of 
urine or diabetes oi have biain tumoui Many 
horses VMth such serKKis hirms of unsoundness 
are sent to auction sales and the majority pass 
through the period of pioliation witliout dis 
playing, their defects A warranty of leason 
a »le duration should therefore be asked by the 
purchaser and ^ivcn by the vendc r A month 
iH the accepted term in Scotland but in Eng 
land a warranty endures for evei unless sjieci 
fically stated 

Besides the many causes of unsoundness there 
are tncks or vices so called which entitle a 
pmx baser to rescind a liargain such as biting 
Imlting crib biting kicking reanng restive 
ness, shying and weaiing At fairs and mar 
kets a peiiod of eight dais is generally rc*cog 
Hissed as sufficient for a fttir trial and the retuin 
of a horse after that lapse of time is not likely 
tf ke accepted The value of a warranty whether 
as to soundness or suitalnliti for the purpose 
required, depends upon a variety of circiini 
stances ae nir instant e if a curb is recognized 
but the purchaser takes the animal despite it 
and on tne recommendation of the sellc r he has 
lost a remedy against the vendor unless lame 
neM resuhiB within the pencxi of warranty The 
word ‘warranted should always prec^e all 
others. Although a warranty may oe a verbal 
one there is a distinction between recommenda 
tion and waarranty and the latter should there- 
fore be given in writing Objection 

should be made at the earliest possible date, 
and expert evidence obtained without delay 
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Warranty of soundneas m napKi of catIK 
sheep, and pigs is seldom asked whm padims 
animals of no special value are concerned but 
soundness is of great importance whether to 
the breeder the oairyman or the butcher, the 
graxier ot the ordinary farmer When a lat 
beast or sheep is sole! to the butcher, it is 
assumed that the animal is sound and fit loi 
human food whtn killed but the law is verv 
unsatisfactory and the fbrmei w ho mereh bt 
Iteves the anmia^ to Ik suund inn selduui he 
made to share tlie loss oi pa> for a cait'fuis con 
deiimed at the ahattoii ot public meat niaiket 
by the inspector appointnl A mutual lusurance 
fund has Wen tried with more or less success 
at different places, but fanueis ha\e hitherto 
been rather unwilling to contribute their share. 
If a butchers beast is sold os m und it must not 
prove tuberculous oi iii an> way unsound and 
unwhoJesomc und nniit fot liuniun food llie 
breeder buying a hull will hare the same right 
t< exjject the uninial tt le in peifett health 
and flee from uiidiscoverable disease suih as 
incipient tulnrculosis He will alsf> bt entitled 
to one that is pel feet in all bis jsiits and not 
impotent when required foi servici Dk dairy 
man who buys rows as sound should not only 
liave them free fiom constitutional discnses, but 
with iiddeis and tints in jKifcit woikin^., older 
If a blind teat oi lost quaiter is distovtied, thi 
aiiiiiial 18 unsound as a miith (ow, although 
such a one might be sold to a grazier to fat 
oft OI to a butcher if already fat foi the pui 
pose of slauLhtei A warmnt applies to oth< r 
matteiM lx sides soundness as when a cow is 
sold as stocked at a ceitaiii date and is found 
to l>e empty oi not in calf ami the same mB\ 
b( said (t twes that are sold as btirif, tupped 
oi sows as being in faiiow Honest inistakis 
aic made of (oum in cfiinection with pit^ 
nancy and thi (pitHtioii of special waininty is 
latliei outside tin pit sent article butaewe oi 
a sow would not bi dtemed sound if one cjuaitc r 
of the foimei s udder was h st oi w vend teats 
in a sow weie useless foi suckling J »gs Win n 
a ewe flock cu a sc w is sold there is an inipUc cl 
warranty of soundness for the specific purpose 
for which the aniinals wire puichasid but as 
stated in toniiectn n with hcirses a written 
warranty of soundness is the me st satisfacioiy 
me thod of dealing Tin grazier pun basing liai 
itnei-s or stole stock is entitled to constitution 
ally sound animals that will answer his purpose 
and may return oi claim comjxnsdtion wbcie 
it can be pioved that they were not sound at 
the time of sale Cat eat emptor is still a goed 
motto fox the maiki t and a prompt si ttlement 
(f disputes as to soundness by mutual consent 
may be recommended lathei tnaii litigation 

I H L.] 

UrMy or OarbAmld#, is a white crysUl 
line substance soluble in water chemically it is 
the diaroide of carbonic acid and has the fcirronla 
C^NH,)^ It 18 the chief nitrogenons waste 
product of the animal body being excreted m 
the nnne by the kidfieys. The amount occur 
nng^in urine is i anabie— fresh cows unne rit 
summer may contain about 4 per cent. Certain 
bac^na (eg Mvcrocoeeus urem) readily bring 
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about Ismiontatton of urea with the production 
of ammonium carbonate, and hence in old untie 
or in the drainage from manure heaps there le 
practically no urea. 

Urea is histoncally interesting as being the 
first undoubtedly organic compound prepared in 
the laboratory—by Wtthler in 1828 [h h o ] 

Urine 18 the liquid excrement of the animal 
body, and contains in solution the nitrogenous 
waste products and soluble mineral salts denved 
fiom uie digested food and the breaking down 
of tissue Normal urine is transparent, but on 
standing becomes cloudy owing to the deposition 
of substances such as mucus and urates of sodium, 
potassium, and ammonium The chief manurial 
constituents are potash and nitrogen In her 
bivorous animals the unne is generally alkaline, 
and therefoi e since phosphate of lime is insoluble 
m alkaline solution, unless lime be absent there 
will be no phosphate in the urine In general, 
most of the phosphate lime, and magnesia are 
excreted in the solid exciement or dung along 
with the undigested nitrogenous constituents of 
the food, while most of the potash and mtiogen 
appear in the urine As these latt( i are most 
expensive to buy the importance of conserving 
the liquid portion of farniyaid maniin is evident 
(see under Liquid Manure and f armyaud Man 
ure) 

Both composition and Quantity of urine ^aiy 
greatly with the age ana kind of niiinial the 
food, the amount of exeicise and the quantity 
of water taken It is theiefore impossible to 
represent the composition of mine accurately 
but the following hgures stive to indicatt the 
average percentagt composition of mine of dif I 
ferent animals witli itspect to the inanmially 
important constitutnts — 


Animal 

1 n isu 

Cow 

I Bhtep 

I PlK 

W ater 

fHfO 

ID T) 

» 

f7h 

Nitrogen 
Phoflimorio acid 

' 1 

1 1 05 

' ] II 

0 50 

trace 

traoi 

0 01 

014 

Potaali 

0 12 

1 

trace 

0 /O 


The immense effect of the charactei of the diet 
and the amount of water consumed may be illus 
trated — 


Cows Fed on Mangels and on Lucernk Ha\ 



Mangels 

(881b). 

Lu< erae 
Hay 
(14 lb ). 

Urine passed per day 

Percentage of water 

U5 94 

88*23 

nitrogen 

0124 

1 >40 

pho8])horio aoul 

0 011 

000b 

potash 

0 697 

1 090 


The nitrogen in unne occurs chiefly as urea, 
oreatinm, and hippuric acid also as uric acia 
in the excrement of birds, of man, and of the 
oamivora (whose urme is acid) In the soil all 
these are rapidly rendered immediately avail 
able for plant requirements. In its first year 
of application, therefore farmyard manure tends 
to have the characteristics of sulphate of am 


monia or nitrate of soda application, in ite efibet 
upon form, time of npening, and quality of crop 
—thereafter the residual effect, being denved 
from the dow decomposition of the insoluble 
forms occurnng in the solid excrement, is spread 
out over a number of years. 

The unne of young growing animals and of 
milking cows is least nch, part of the manunal 
constituents of the food going to animal increase 
or to milk production Fattening stock whose 
increase is cniefiy fat which contains uo nitrogen, 
potash or phosphate, yield a ncher unne while 
adult horses void, either in the unne or the dung 
practically the whole of the mineral matter and 
nitrogen consumed in the food All the nitro 
gen of the digested albuminoids of the food ap 
pears in the unne, and hence the richei and 
moie digestible the food the nchei the unne 
In the dung heap the urea nitrogen of unne i« 
rapidly converted into carbonate of ammonia 
by bacterial agency and unless precautions are 
taken to prevent volatilization of this compound, 
seiious losses may occur [h h g ] 

Urine, Retention of —As many senous 
conseijuences ensue on undue retention of the 
unne persons in charge of animals should afford 
them every opportunity of passing it The more 
highly oigani/ed animals will not attempt urma 
tion under unfavourable circumstances Hoises, 
as a lule must deliberately adopt a convenient 
postuie l^efore they can obtain relief (ximpul 
soiy ictention whethei brought about by re 
stiaint by occlusion of the canal by calculi (see 
Calculi and Bladder Diseases of) by spasm 
of the neck of the bladder (see Colic) or othei 
diseases, as moibid growths causes the viscus 
to till and become so distended that the mus 
cular wall Joses its contractility and is for the 
time paralysed The unne is sometimes unduly 
retained through systemic diseases as in so 
called milk fever of cows Tlie piominent symp- 
toms are those of straddling of the hind legs, 
frequent extrusion of the penis and equally lapid 
withdiawal in horses colicky pains, dribbling 
of a few drops, or an intermittent flow Treat 
men/ consists in affording peifect quiet, a suit- 
able 1)ox and loose httei unloading of the rectum 
by hand and gentle pressure upon the bladder, 
and if these fail the passing of a catheter The 
latter opeiution cannot be performed in the bull 
I Small animals, as dogs, may l>e gnen a hip bath 
of wai m water [h l.] 

Uterus, Bvereion of, a frequentV fatal 
accident following on parturition In order of 
frequency among tlie species of farm animals 
the ewe, the sow the cow, and the mare stand 
related It is generally said that eversion or 
expulsion of the uterus is the result of prolonged 
labour but it frequently happens after the easiest 
of parturitions in cows, ew^ and sows it would 
sometimes seem to be due to great relaxation of 
the parts and feebleness of the utenne ligaments. 

In the larger animals the great volume of the 
uterus presents difficulties in the way of return, 
besides the excitement attendant on the accident, 
and the risk of wounding of the viscus by the 
patient’s movementa In the «mAll creatures 
we are unable to carry in the hand, but we have 
the advantage of holding them up by the heels 
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^ npo^tlM^ndidiM Itfaimpor- inglT on food that i. not bulky, «.d W wr- 
^tflm toaecwotbe anunalinniohainyao footfy quiet When the aoeident^nTfiSl 


k way 

to prevent her from self 
inmcted injuries to pUce 
a dismfectM sheet under 
the extruded mass, and 
with the warm antiseptic 
preparation wash it tree 
of foreign matter With 
adequate assistance to 
supi^rt the weight, one 
may replace the organ 
by gentle but continuous 
manipulation Kesistance 
in the way of throes or 
laliour pains may be ex 
pected and it is in the 
Intel vals that progress is 
made Keposition is gene 
lally accomplished with 
patience, but letention 
presents an even greater 
didiculty A West s clamp 
IS the best instrument, 
but in Its absence stout 
sutures should be passed 
thiough the lips of the 
^aglna, enclosing much of 
Its substance to prevent 
the stitches ftom teaiing 
out Hand pi’essuie ovei 
the withers nas a certain 
mcasuie of value in de 
terring a beast horn 
straining A large dose 
of chloral or opium or 
otlui sedative or anodyne may be given with 
advantage and repeated if labour pains con 
tinue Ihe animal should be mode to stand on 
ground lower in front than behind, fed spar 
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witnessed and any seiious lacciation has takui 
place the only ho{>e of saving the animal s life 
IS to ligature the neck of the womb and ixcise 
It [h l ] 


V 


Va^inat Dlsaasas — 'Vaginal troubles 

are almost exclusively connected with repioduc 
tion Rupture of the vagina by the male oigan 
sometimes occurs resulting in death from pen 
tomtis This happens also in difficult partun 
tions Bleeding after copulation in the case of 
joung heifers served by bulls of larger growth 
IS recognized as over bulling Constriction and 
other deformities are rare in all species. Inflam 
mation of the vagina after difficult laboui and 
the employment of mechanical appliances Uj ex 
tract the foetus entail consideraole nsk as it is 
often septic in ongin and leads to partunent 
fever (which see). An infectious gonorrhoea is 
communicated b} copulation (see Bull, Burnt) 
Debilitated mares and cows especially old am 
male that have frequently bred and not been 
well cared for or sufficiently fed, are liable to 
a thick whitish mucous discharge from the va 
ginal membrane which la known as the whites 
Any abnormal secretion of the mucous mem 
brane is of special importance because mimical 
to the life or the spermatozoa of the male and 
sterility, according to the latest report of the 


Board of Agiiculturt ih hugely duo to a very 
pie valent iiifcctK us vaginitiH among cows Treat 
ment — When tiamnielled oi subdued by anies 
thesia we are able to strangulate polypi and 
lemove m various wavs adventitious growths 
Ruptuied vagina may be sutured and antiseptic 
appliances employed. Bleeding without actual 
rupture as in ovei bulling is not usually at 
tended with pei mam n t bad results but a simple 
astringent, as alum in solution should be used 
to arrest the h^eraorrhage if persistent and 
afterwards permanganate of potasli injected 
Inflammation is allayed by soothing remedies, 
as glycerine and warm water combined with a 
little carbolic acid gently introduced by means 
of a syringe Partunent fever is combated with 
quinine and gentian and mineral acids. (6ee 
Medicines I^ses of) Infectious, or simple 
vaginal catarrh, is treated by daily mjections 
of weak carbolic acid at first, and later by 
boracic acid and glycenne meantime paying 
stnet attention to diet and avoiding all sources 
of infection. [h ] 

Vairi*imoy —In ancient times 
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VaJavtaa, 

large numben of Btatntms were pamed both m 
England and SootUmd dealing with vagranta 
and vagabondBf mo»t of which nave been super 
aeded. Modem iaw rests pnncipalJy on tlie 
Vagrancy Act of 1824, applicable in its entirety 
to £nglatidy while section 4 is applicable also to 
Scotland and as regards Scotland generally also 
on the Burgh Police Act of 1892, and the Local 
Government (Scotland) Act of 1899 In Eng 
land persons who lefti^ to maintain themselves 
and their families or who leave a place to which 
they had been lawfully removed under an order 
of the justices and unhcensed pedlai-s prosti 
tutes, and beggars, are to be deemed idle and 
disorderly persons and may be sentenced to 
a fine not exceeding Ab or to imprisonment 
with or without liard labour for not more than 
one month Both in England and in Scotland 
persons wandering abroad and living in barns 
or outhous(H unoccupied buildings in the open 
air, or under a tent &c , without visible means 
of subsistence and not giving a good account of 
themselves are defined as rogues and vagalKinds 
and may be sentenced to a hne not exceeding 
£2hj or to imprisonment foi a period not ex 
ceeding three months The same sentence ap 
plies to persons professing or pretending to tell 
fortunes oi using palmistry oi other devue to 
impose In Fngland persons eonvu ted as logues 
ana vagabonds after previous conviction persons 
committed undu the Vagrancy Acts ana escap 
ing fiom piison or persons convicted as rogues 
and vagabonds who are proved to have violently 
lesistea airest niav bo coinnntUd by the jus 
tices to prison with haul lalxiui until the Quaiter 
Bessions and may be senUiKod by a Court of 
Cjuarter Sessions to furthei impiisonment not 
•exceeding one year with hard labour and if 
males also to l>o whipped ^ ] 

VAlorlAna, a laigo gums of mostly haidy 
perennial herbs sub shiubs and shiiAis (nat 
oiti Valoriaiua) with whitt oi ])ink flow us 
chiefly nativ es of tin noi thoi n ti injH lati i < gioiis 
and South Ainoiica low of thun aie (f hoiti 
cultiiial meiit I (C ominon Valuian) 

IB common in moist situations in Biitain ancl 
IB cultivated in the United htates Ihe roots 
poasess powerful antispasmodic and stimulant 
qualities and are used m oases of hysteria and 
allied complaiiitB. Cats are remarkably fond of 
them The better known species include I P/tu 
{Gi’eater Valerian), V dioioa (biiuill Mawh ^ a 
lerianX 1 celtioa and I wachmmg a North 
American species with medicinal properties 
The roots of V edults ai’e eaten by the Indians 
Corn Salad or Lamb b Lettuce ( 1 aiet'ianeUa oU 
toria) belongs to this natural order Red Vale 
nan is CerUranthus ruber [w w J 

ValuatkMi — This word has a very wide 
signihcance and if it were to be treats in a 
perfectly full and comprehensive way would 
I'equire a whole volume to rtself 
A valuer is born not bred * But to a natural 
aptitude for oerrect and reliable results, a valuer 
must add experience in the art of companson, 
in perceiving the good and bad points of the 
maUer undw appraisement, and in being able 
to discern the probabilities of improvement or 
of detenoration. 


-Valuation 

latituaHichwepnipeaetotmoladetbevalM- 

tion of minerahf neid to condne the reworks te 
agricultural land, 

L In the vataetion of a loaded eetate foi sale 
or purchase, there are man^ and diverse interests 
to consider The ownership of an estate has cer 
tain pnvileges which an owner of say Consols 
has not He must therefore be content with a 
smaller return on his capital outlay than one who 
invests his capital in some commercial under 
taking Unfortunately there is not the conti 
dence in the stability of income from land that 
fonnerly existed when the rate of interest de 
nvable from investment in land was generally 
calculated to exceed slightly the income produced 
fiom investment in Consols. 

If the rent paid by the occupier was formerly 
a fair index or the leturns which might reason 
ably 1)0 expected, it is so no longer and manv 
(AHts are known where the rents were kept at 
an inflatt d value merely to secure a good sale of 
the pi opr I ty All the time abatements ma} hav e 
Im ( n given to the ore upiei*H, which did not appear 
in the lent rolls This only serves to sliow the 
absolute iieiessity for making an accurate and 
H}Htetnatie valuation of an estate and not trust 
ing to int 1 C book rents 
Aftei ariiving at what may be considered a 
fail and equitable rent roll vir lerits on which 
tin ])ieMfnt Unants would be willing to lenew 
th( II leas( s wliat other considerations hav e to 
Im taktn into account^ 

Ik Hides the actual lental now being received 
a ])iobable pun baser would have to consider 
the following points — 

1 / f I (ilfic — Is there any prospective feu 

mg V allied and if so for how many years w ill it lie 
deferred or how long will dev eltqiment take f 
What exprnditure will be requii'ed in order to 
develop tne estate before any return can lie ob 
tamed f To ainve at these values one would 
have further to consider the present travelling 
fadlitus the possible extensions of tluse the 
deiiuind for workmens 1 iouh< s m the distiict 
the educational facilities and many other local 
considemtions 

2 Spoitinq Righte — It may be that no rental 
IS being obtained for sporting riglits, and this 
value will have to be taken into account m ap 
praising the total value of an estate The sport 
mg rights are now valuable, especially if grouse 
mooiw, deer forests, and salmon fishmgs are 
included singly or together 

3 ISoode — If the wroods on the estate have 
l)een carefully attended to and planted on a 
systematic plan, it mav be that these w ill yield 
a yearlj sum for wood cut down and sold As 
a aeduction from this yearly sum, there must be 
placed a charge for renewing the plantations and 
general upkeep. 

There are besides some general eonsideratiOBs 
to take into aooMmt before finally settling the 
yearly rental that may be counted on, sudi 

as — 

(a) BLave rent abatements been general oi 
exceptional? Are they temporary or per 
manent? 

{h) Have the rents been paid regularly? or 
if they Are in omaiii what is the reason? 
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(e) fiiftVB tbe teiumtfl been long resident on 
the eBtetOf or are tfaej of a * mimtoty nature ? 

(d) Ib the estate well supplied with farm cot- 
ta^ for the iabourers / 

(e) Is the estate convenientJj situated for mar 
kets, railway stations, schools, churches, poet 
offices, &c ? 

(/) Is the estate well intersected with mam 
or county roads, and are these convenient for 
the working of the various farms? 

(p) Are the farms well provided with shelter 
for stock and have they a cold and northerly or 
warm and southerly aspect i 
(k) Are there any acknowledged or alleged 
Tights of way by which stock may be constantly 
distill bed and ciops destroyed? 

There may be other local considerations before 
we can finally determine what is a fair yearly 
rental to be denved from the property, whicn 
we call the gross rental 

now come to the expenditure side of the 
question and ^e will ha\e to consider the fol 
lowing points — 


A AnNIJAI ExPE^DlTCRK 

1 Hales and Taves — (a) All local rates and 
taxes have to lie deductea from the gioss rental 
such as PcKir 8ch<K>l Registration lemetery ox 
Buiial Ground and Hfiecial laiish Kates 
(6) The C^mnty rates have to be carefully 
examined to discovtM ^ hether besides the usual 
lutfs, any part or the whole of the estate is 
included in sfiecial distiicts , for water, sewage 
scave^ing lighting &.c 

(r) Tile Ijand Tax may citlu r be payable yearly 
or It may have been commuted. 

{d) Theie are also what wt may call extra 
parochial burdens such as stipends to fiarish 
ministers and the average annual expenditure 
that may be expected to l>e necessary foi the 
upkeep of the pansh diurches and nianses on 
the estate Tlie churchyard may also have to 
be enlarged in the near futuie at the expense 
of the heritors. 

Besides the present stipend payable t<» the 
pansh ministei the value of the teinds would 
nave to be known to discover whether they were 
exhausted, ot to what extent they would allow 
an augmentation of the stipend. If they are 
not exhausted, one may c<iunt on the pansh 
minister asking for an augmentation alter a 
lapse of about twenty one years from the date 
of the last augmentation 
Besides all these local rates and taxes w e should 
consider also — 

S The insurance premiums, payable on the 
vanons buildings on the estate The policies 
would have to be examined to discover if the 
amounts insured are fair and leasonable The 
leases would also have to be seen to show 
whether the tenants pay any part of the insur 
ance premiums. 

3. Annual feu duties may be payable by the 
estate. 

tte preoeding amonats may be considered to 
be annual and reffuher expenoitore, which may 
qpxfle Mfeiy be aoiutted to be capable of yearly 
increment. 


/ B Capital Expendjturk 

Besides the annual expenditure we have to 
consider what expenditure is requii*ed to put 
the estate into a condition in which reliable and 
worthy tenants will be induced to offer reason 
able rents without any demand from them foi 
abatements. 

1 Drainage — Fvery farm and eveiy fit Id 
must be examined to know what expenditui'o 
will be meun-ed for drainage and at what cost 

The price of labour in forming dimiiH will 
depend on (1) the nature of the soil and suli- 
sou, (2) the gcijtral configuration of tin giound 
accttrding to which it may l>e necessiiiy oi not 
I to cut very deep main diains, (3) the present e 
oi alisence of good diuinei*8 in the distiict and 
(4) the distance of the faim from the nearest 
tile work 

Tlie leases would also have to be examined to 
discover wluther the tenants are to jiay in 
terest or not on the total cost to be boino by 
the owner or w hether they havi to do all tlie 
labour on receiving the tiles fiee from the pi(» 
prietor 

2 Harm Buddings — Tlit buildings on each 
farm re(|uiie to bt caiefulJy examined A pir» 
bable puichasti would have to satisfy liimsi If 
as to wliRt sum w ill be required to put the build 
mgs of eat h farm intt> a pi oper conaition to meet 
modern require lent^ ne should also uilculato 
the present value of that cost should lit find 
that the alterations tn additums aie not lequiiid 
foi sav a period of five oi ten >earK 

The times foi making the \aiiouH ex]>endituieH 
must he taken into account because if it weie 
found that one half of the leases fell out within 
twelve months and all these farms required a 
laige ex|K)nditure at once a much larger sum 
should be allowed than if these leases expiitd 
onl} over a senes of five or ten yeais The 
present value of a dt'ferred sum for t xjjonditiiie 
18 much less than that sum if it had to be spt nt 
within the next twt years 

3 Tlie same lemaiks may be taken to apjily 
to fences roads uater suppliu Ac 

A Meliorations Althougli now almost tx 
tinct meliorations liave to be taken into account 
on some estates — that is, the buildings, or parts 
of the buildings belong to the tenants and have 
to be paid for by the propnctoi at the end of 
the cuirent leases 

5 Mansion Bouse dtc — Tlie condition of tlie 
mansion house of stables of garden Louses (in 
eluding dwelling houses for gardeners and also 
glasshouses bothies, &c ) of lodges of policies 
of woods of home farm (if not alteady included 
under faiius) will have to be considered and an 
estimate iiiaue of the yearly expenditure requii ed 
on each as well as any capital expenditure that 
may be necessary 

6 Bouse Iroperty — If tbe estate contains 
much house property besides the usual lodges 
and estate laboureis cottages, a purchaser would 
have to know the class of tenants at present in 
occupation the condition of the builaings, and 
theprobable yearly and capital expenditure 

There may be otbei local or peculiar featuies 
to considei, such as any prosp^ive value the 
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liave for watenrorkB for a large town 
or diatrioti or for railway development 
Having arrived at the fair gros$ rental of the 
estate) we will first of all deduct the usual bur 
dens, viz. 1 (a) local rates and taxes (6) county 
rates, (c) land tax, {d) stipend and other extra 
parochial charges, al(»ng with 2, fire tiisuranoe 
nremtunu, and 3, the annual feu dutieB payable 
ny the estate 

We also add to the above deductions a sum 
for the usual yearly repairs, equal to say 5 per 
c^^ on the rental of the estate, excluding how 
ever, the tents of shootings and fishings and 
also a sum for management, of say 5 per cent 
on the gross rental including that of mansion i 
house if it IS to be let 
This will give the ?iet rental of the estate To 
ariive at the capital value we multiply this net 
rental by the appropriate number or years pur 
chase What that may bo it is impossible to 
state in a general article of this nature 
But if wo were to allow a 4 per cent basis or 
twenty five years purchase, ve would be on 
titled to deduct from the capital value so arrived 
at a sum to represent the capital expcndituie 
(apart from the usual annual upkeep) that would 
be required to put the estate into a ^ood state 
of repair, viz fl) drainage (2) farm buildings 
fences, roaas, &c (4) mansion house, and 
(6) house property 

The 4 per cent liasis or twenty five years 
purchase, would appl^ only to a general agii 
cultural estfite on which theie was little house 
piemerty (except foi estate and farm laboureis) 
anef where there was not much feuing land 
In such cases the rents of these liouses are 
taken at a nominal sum while the shootings 
which are not to be let aie also put in at a 
nominal rent These therefore may be taken 
as pait of the agricultural estate 

But on the other hand if there is a consider 
able amount of house property let to outside 
tenants these houses weiuld be worth from 
twelve to twenty years pui chase according to 
their conditions 

If the shootings are let at a fairly good rent 
that rent may be put at fifteen years^ purchase 
In the case of feu duties, much will depi nd on 
how they are secured and the amounts of feu 
duty If the security is good and the amounts 
exceed £5 it may be possible to obtain twenty 
five years* purchase if under in amount 
twenty two or twenty three years purchase 
and if below £1 twenty years purchase 
II In the valuation of a fam with a view of 
offering a yearly rent under a lease or agreement, 
a prospective tenant would consider many of the 
above considerations 

1 He would also carefully peruse the estate 
conditions of let, shown to him, to discover what 
are to be his liabilities to the propnetor in the 
matter of (a) insurance premiums (6) erection of 
new buildings, fences &c (c) upkeep and repair 
of buildings, fences, drains roaas, &c. 

2 He will next thoroughly examine the whole 
farm, field by field, ana satisfy himself as to 
the following (a) Condition of buildings, fences, 
drains, &C. condition of the land as to produc 
tiveness (c) whether each field is well watered pruned 


and sheltered, (d) whether each field has good 
roads for access and is properly laid off for crop- 
ping purposes (e) whether the land will yield 
fate or early crow, what crops are possible, and 
the average yield of each per acre ( f) whether 
the proprietor keeps a large or a small stock of 
game and rabbits, and the probable amount of 
damage thereby (p) tlie location of markets 
and railway facilities (/i) whether there is a 
limited or ample water supply, and whether 
it IB by giuvitation or otherwise 
On the foregoing tlata and any other local 
conditions the rent has to be calculated. The 
ratio of rent to produce and expenses is, how 
f ever, a very variable quantity It differs with 
the quality of the soil the kind of farm, whether 
It IS arable or pasture with the system of farm 
jij^ with the methods and appliances used in 
woiking with the capital of agriculture with the 
cur lent prices of produce labour, and manure 
and with the situation, aspect and exposure of 
the farm as a whole ^ ® ] 

Valuation of FoodotufRa bee Feed 
isasTUBiH Valuation of 
Valuation of Manures. See Manures, 
Vaiuation Of 

Vapourer Moth, a biowmsh coloured 
moth the laiva of which destroy the foliage 
of flint trees especially the plum See ait 
Orgha 

Variation —The memlieis of a family of 
a herd, or of a species are not usually all alike, 
noi aie those of one generation the exact cour 
tci parts of those of anothei In almost all tlie 
cases that have l>epn carefully studied there are 
peculiaiiti38 distinguishing the various indivi 
auals the^ agitt in essential features they 
diffei in minoi details Those individual pecu 
liaiities that are inboin are called vanations, 
and thej must be distinguished from individual 
modifications which are acquired as the direct 
lesult of something unusual in the food or sur 
roundings or in tne habits and conditions of 
life generally These modifications or acquired 
chai'actei's art due to peculiarities of nurtme 
whereas \ariations emerge from within and aie 
expressions of peculiarities in the hereditary 
nature Many kinds of variations are heredi 
tanly transmissible but we do not know of 
any clear case in which a modification acquired 
b> a paient is transmitted as such or in any 
dtgioe to the offspiing Thus it is that \aria 
tions form the raw materials of evolution In 
his famous work The Vaiiation of Animals aiici 
Plants under Domestication Darwin accumu 
lated a large body of evidence sliowmg the 
variability of In ing creatures kept under human 
control and we now know that this does not 
exceed what is exhibitc d by animals and plants 
in natural conditions. In both cases there seems 
to be a continual opposition between the persis 
tenoe of hereditary lesemblance on the one hand, 
and the app^rance of novelties on the other 
We are imt to exaggerate the amount of vana 
bility in domestication as in pigeons and poultry 
for instance, because man artificially preserves so 
many new departures. They are not less fre 
quent in wild nature, but they are more severely 



49 


VMmIIcmi— V dd. Plrodactioii 


Soma d tha iwralta d tba modmm study of 
aamtioii may be briaflv stated (1) Thera is 
a proportion batwaMi the freqiieiioy of a par 
ticiilar variation and the amount of its departure 
from the average of the character in question. 
(2> One variation is often bound up with an 
otner, bringing it m its train As Darwm smd, 
thm IS a * correlation of variations The bvmg 
creature sometimes changes as a whole, not in 
this comer or m that, but through and through 
and all at once (3) Through the work of Bate- 
son, De Vnes, and others, there has accumulated 
a body of evidence showing that changes of con 
siderable amount sometimes occur at a single 
leap Discontinuous variations of certain kinds 
are not uncommon that is to say new depar 
tures in structuio may appear suddenly in a 
littei or clutch or seed plot and may show from 
their first beginning no small measure of perfec 
tion Theie is evidence in a few cases that a 
breed may aiise not by the slow uic rease of 
minute fluctuations, but by getting a big start 
in a discontinuous variation 

As to th( orifftn of variations, we must still 
confess with Dai win Our ignorance of the 
laws (f variation is profound N(»t in one case 
out of a hundt*ed can wc pretend to assign any 
reason whv this oi that part has varied Yet 
some pi ogi ess has been made There are varia 
tie ns tliat mean nothing iiiot'e than an au^men 
tation OI diniinutioii eif an already existing char 
actei The hair of tlie horse s mane may be very 
long 01 the tail of the cat may be very short 
Oi a vaiiatiem eiften means that a enameter 
present in parents or ancestry is absent from 
the offspring the entail has men broken An 
albino exprcascR sue b a variation, or a hornless 
calf in a horned race oi a tailless kitten in a 
rac*e with noinial tails Or again a vanation 
may b< intorpretable as a no\el arrangement of 
characters oi qualities which wero present in the 
ancestry A piebald pony illustrates this Now 
in ngaid to vanations of this sort— permuta 
tioDH and combinatK ns of already existing char 
actero — we know that there are many oppor 
tunities for learrangements of the microscopic 
bearers of the hereditary qualities in the extra 
ordinarily intricate (hanges that go on in the 

5 erm cells (ovum and spermatozoon) before and 
uring fertilization As to those variations 
which are qualitative rather than quantitative, 
in kind rather than in degree we can only specu 
late It may be that the stimulus to germinal 
vanation c'omes from the changes that are always 
occurring in the blood and the other fluids which 
supply the germ cells with food it may be that 
there is within the germ cell some sort or struggle 
between nval ancestral items that make up the 
hereditary equipment it may be that important 
changes in the environment may eflturate deeply 
through the body and stimulate the germ cells to 
vaiT Thus although environmentally produced 
modifications do not seem to be transmissible 
imvironnientally induced vanations may turn 
out to be pai*t of the raw materials of evolu 
tK>D. In the meantime it is incumbent on every 
lu'eeder and cultivator to record and measure 
variations and to state the ooudiUons of their 

[J A.T] 


VaHoM# V#lM— permanently dilated 
veins with their walls thickened, more paitiou 
larly at the valvee, occur in horeer legs, and along 
the milk vein of oowa, and in other places, but 
are seldom of importance or calling for surgical 
interference. Where bandages can be apjSM, 
reduction followa on judicious pressure. 

[a L.} 

Varicila. See Pustulatioh 

VmI Prochiotlon.- Veal the flesh of the 

young fat calf is produced more especially m 
the neighbourhood of large townb, and is foaiid 
to a much larger extent in BngJand than in 
Scotland. The conditions which determine the 
profitable production of veal are cheap c^vcm 
B urfduB milk and a good maiket With theMi 
conditions fulfilled vealing can proceed eithei 
by allowing the calves to suck their dams or by 
band feeding 

The finest veal is produced by the first methcKl 
The suckled calf requires veiy little attontu ii, 
and on this account tnis system is often adopted. 
At first the newly born calf is unable to take 
all its mothei s milk the surplus may be i« 
moved eithei by hand or by allowing another 
bigger calf which is getting an insuflident sup 
ply for rapid fattening to (ban the udder out 
once or twice a day With deep milkers it mav 
be necessary to give each cow a couple of (al\ts 
fi om the beginning lliese would have sufificient 
for the first two oi three weeks, when it might 
be necessary to remove one or allow it penotli 

a to suck another cow in oiilei to keep them 
fattening rapidly Ihis system is not mt 
suitable for cows whuh are kept for daily pur 
poses as it unsettles them ana unless the cows 
are carefully stripped each day the annual yu Id 
of milk will lx considerably diminiHlied 
The system of hand feeding is spec lally suited 
to dairy farms in spnng as there is often a sui 
plus of milk availanlo at this timi According 
to Dr ( iJIespie Hand feeding requires skill 
and alKivtall careful management and unremit 
ting personal supenntc n deuce The person in 

charge must be thoroughly reliable and veiy 
painstaking and the food must be f,iven with 
scrupulous care and regulanty lor success iii 
hand feeding the following |Kiint8 should receive 
careful consideration 

The Calf Box — Previous to the introduction 
of the cal^ the box should be thoroughly cleaned 
out, the floor disinfected, and the walls lime- 
washed. Efficient ventilation and adequate light- 
^ arrangements are also requisites for success. 
Wth these conditions fulfill^ the calf may be 
safely introducjed on to a comfortable bed of clean 
straw Quietness is essential for rapid ihitten 
ing and unless each calf has a separate box they 
should be tied up by the neck suflRciently short 
to prevent them reaching their neijiphbours. 

/oodL_Forthe production of a whitish-cokmiwd 
flesh no more suitable food has been found than 
milk but it IS expensive, especially where there 
IS a demand for it for human consumption. A 
raw egg is sometimes switched in the milk. 
More frequently cream sulistitutes, such as lin- 
seed jelly, ground linseed cake made into a 
gi ucl, or cod liver oil are employed but moat of 
these ajre apt to darken the colour or otherwise 
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Vegetable Garden— Venison 

diauusb the value of the real The old pnetioelprooeBaiite young phots are put out at iiie com 
of frequently bleeding the calrea to whiten the / menoement of June, being protected for a few 
deab IB DowdjBooatiDued and the lump of chalk / days by hand lights, or such Bubetitutea aa large 
which 18 often placed in the manner in used rather / flower pots or market baskets. It is common to 
for the purpose of correcting acidity in the calf s plant niarrowa on old manure heaps, in which 
stomach than for whitening the flesh After position they do very well, but any well man 
the calf gets two or three months old the flesh ured soil is quite suitable, and to plant them on 
gradually loses in colour, and it is not advisable small hillocks here and there among the early 
to keep calves longer than this for veal m fact potato crops is a g(Kxi plan Market growers 
seeing that the best veal is produced b^ milk, plant marrows in trenches 4 ft wide containing 
and that milk is an expensive food, it is impeiu naif decayed manure with soil on the top and 
tive to veal calves as rapidly as possible water them till well established The growths 

Great care has to be exercised in the hand may be occasionally thinned with advantage, 
feeding of calves during the hrst few days of and it is as well to aflbtd some protection from 
then lives. The milk should always be given early frosts. Marrows look very well when 
warm and fresh from the cow and as the calf gi own over arbours and fences as are the more 
will often dnnk more than is good for it dunng puiely ornamental gourds Where an extiu 
the few days the quantity should be caiefully eaily supply is desired, they may be greatly 
restricted l^uiing the first day a pint each foiced on notbeds in frames when this is done 
time three times a day is quite sufliuent and the flowers req^uire fertilizing Bush Marrow 
with an average Shorthorn calf of about 88 lb Lfmg White Vegetable Cream, and Pen y b\d 
live weight at birth gal of milk by the end are favounte kinds [w w ] 

of the nrst week 2 gal by end of the second, Veg^etables. — The term * vegetable is pi o 

H third and 3 gal by end of peily applicable to any plant but in a horti 

the fourth is as much as the calf can economi cultuial sense it indicates only such plants as 
cally use are cultivated foi some edible part, and some 

The writer has found it a distinct advantage tunes— as in the case of the tomato — that part 
to add to the sweet milk a little buttei milk — a is the fruit Vigetables provide us witn a 
small quantity at first and inci easing it to about great variety of excellent and very wholesome 
1 pait of buttermilk to 10 |)arts of sweet milk food and dutetists generally an agreed that it 
This may be commenced when the calves ate a would be bettei if they were even moie exten 
fortnight old and has the efloot of shatjHning sivdv used Only a few centuiies ago the choice 
their appetites The buttermilk has no injurious of vegetables was veiy limited Their quality 
effect on the quality of the veal and calves fed has also immensely improved during the last 
on milk with a little buttermilk added often hunched years and it continues to advance but 
scale heavier weights than one would anticipate in this countiv jmrticularly theie are a number 
ft om their size of good vegetables such as cardcHins, celenac 

Fieq^uent feeding at regulai intervals is a Indian corn salsafy sc orzonera, sugar peas and 
decided advantage Average Shorthorn calves a number of salacC plants, which are but little 
fed three times a day may be made 11 st live favoured But the choicest vegetables ai*e of 
weight and ready for the butchei by the time little value if unskilfully served and in this piai 
they are a month old while calves fed twice a ticulai it must be admitted that the lepntation 
day will take an extra week and even then they of Fnglish cooks is not high nor are they very 
w 111 scarcely be as heavy as tliose fed thiee times willing to mend their ways The possession of 
a day By reeding three times a day about 94 lb a well managed kitchen gaixlen is or inestimable 
milk give 1 lb of increase while with feeding value to a houseliold Those who have to pur 
twice a day it will take lOj to 11 lb of milk to chase their supply sufter somewhat from the 
give the same lesult usual system adopted by the growers of sending 

Probably four to five weeks is as long as it is vegetables to the large markets whereas could 
advisable to hand feed calves intended for veal local produce be secured directly it would be 
on a dairy farm or until they have reached fresher cheaper and more satisfactoi y in every 
160 lb live weight or 96 lb veal An effort way There is a tendency to esteem size before 
should also be made to have the calves fat at the quality in vegetables and they are too often 
time veal commands a high price, or the returns grown mixed up with fruit trees and bushes and 
foi vealing will not be great It must usually other crops, whereas it would be better to keep 
be regarded as a convenient way of utilizing them apart Their nomenclature is very con 
surplus milk Jj 1 fused many of the seedsmen having given names 

voir^table Cbtrden. See art Kitchen of their own to what are identical varieties. It 
Garden is a real economy to purchase seeds of the best 

Marrow — When used as a strains from relmble firms It is a good thing 
vegetable the fruits of this most popular plant that more attention is now being devoted to the 
(Oucurbita Pepo var omfera) should be cut when raising of extra eai Iv vegetables with the aid of 
half grown, or even earlier, thus facilitating the hotbeds cloches &c It is to be regretted that 
production of others At this stage the flesh is our imports of fruit and vegetables are so lar^ 
pleasantly tendei but later in the season a few [w w J 

truits may he allow ed to develop for jam making VmiSOti -—The name of venison is now oon 
or to be kept for autumn use. 3eeds shoula fined to the flesh of animals of the deer tkilie, 
be sown towards the end of April in small pots used for food but it had formerly a more ex 
placed in gentle heat After a hardening off tended meanmg, being applied to almost any 
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objects of tbe chase, of which the chief were I as tending to facilitate adequate movement of 
deer and boar In England, tbe onlj venison I air 

usually consumed is that which comes from the / 4 * The same conditions as those recommended 

stM (or red deer) and from tbe fallow deer, for populous places should apply to cow sheds 
called respectively red venison and fallow veni in spanely populated places, except in so hu* 
son At high class tables the haunch only is as cubic contents per cow are concerned as 
served, consisting of one leg with half the saddle regards these cubic contents, such space per 
attached. The neck, however, nu^ also be cow should be provided as would, in view of 
roasted. The flesh of the roedeer is of poor oua the surrounding circumstances, secure leason 
lity and so little eaten in England tW when able ventilation without draught But the 
required for any special function it often has to physical circumstances prevailing in different 
be imported from the Continent When used, localities being so vaiious, we ao not find it 
the joints taken are tbe leg and the saddle. In practicable to prescribe uniform minimum re> 
old times venison was a far commoner article of quirements in this respect 
diet than it is at present. The New Forest was Everyone will admit that these recommenda- 
only one of many deer forests in England, where tions are eminently sound and sensible In the 
large numbers of fallow deer were protected first one, it is to oe noted that tbe cubic con 
from the inroads of the plough and of other tents prescribed are for adult beasts and not 
pasturing animals They are now preserved for voung cattle, as is so often asked by Local 
only in a few gentlemens parks, wnile deer Authorities The Commission also diew a dis- 
stalking IS confined to the Highlands where tinction between animals of different weight 
the red deer still exists in a wild state as, for instance, an Ayrshiie cow does not re- 

[h 8 R. E.] quire the same cubic contents as a large bhort- 
Ventilation —The proper ventilation of horn cow They also made it clear that an 
farm buildings is one of great difficulty In absolutely uniform minimum cannot be obtained 
this artuli we shall deal not with the venti all over the country The physical ciiciim 
lation of the faini dwelling house but chiefly stances of each case must legulate to a large 
with that (f the cow byre, since the Local extent the requirements of the Local Authority 
Gcnernmuit Board insist on certain regulations A byre in an exposed wind swept situation at 
for 8U(h a byre before it can be used in con an altitude of say, 600 ft above sea level would 
nectioii with a dairv Similar ventilation al have to be differently treated fioni a byre situ 
though in a modified degree should be provided ated in a burgh or other populous place at 
for other byres stables Ac an elevation oi perhaps only 50 ft above st a 

Ventilation is very often considered to lie level 
merely a matter of sufficient air space in a byre The Local Government Board added the fol 
But a byre with a comparativelv small air space lowing * The distinction as to ( ubic contents* 
is, if properly ventilated inucli more healthy per cow in populous and in sparsely popu 
than a byre with a very large air space and fated’ places recommended by the Commission 
badly ventilated To secure Uiorough ventila rests ultimately upon the influence of these 
tion the air must be kept continually moving in local conditions upon the teginien of the cow 
order to expel the foul air and induce a current If cows are habitually grazed on grassland 
of fresh air from the outside Unless this is during the greater part of the year and when 
done a byre with a large air space and deficient not so grazed are liabitually turned out during 
ventilation is subject to extremes of temperature a portion of each day, then there is a reasonable 
It IS too cold when the cows retuni to it from ground for some distinction in the regulation of 
the outside and after it is occupied W cattle "cubic contents as between such cows and cows 
for some time it becomes too warm The foul kept and fed under cover during the whole or 
air has not been allowed to escape, and no fresh greater part of the year and not turned out 
air has been admitted during a portion of each day 

County Councils are now empowered to make * Although in general the regimen which justi 

by laws to regulate the construction of dairy fies the prescnption of the lesser cubic space 
byres and other premises. These by laws are per cow exists in counties and the regimen 
subject to the approval of the Local Govern which demands the greater cubic space exists 
ment Board. This Boat'd invited the attention in burghs, the Board recommend all Local 
of Local Authorities to the following recom Authorities to base any distinction which may 
mendations of the Boyal Commission on Tuber be made upon the fact whether cows are or 
culoBis — are not ‘hamtually grazed on grassland during 

1 A minimum cubic contents in cow sheds the greater part of the year and when not so 
in populous places of from 600 to 800 ft for grazed are habitually turned out during a por 
each adult beast, varying according to the aver tion of each day The Board recommends a 
age weight of tbe animaXa. minimum floor sp^ of 50 ft m all cases 

2. ‘A minimum floor space of 50 ft to each But the Local Government Board, in framing 
adult beast their * Model Kegulations for dairies, cow sheds, 

3 While prescnbing the above two recom and milk shops, go considerably beyond their 
mendations, the Commission addcKl that they own recommendations These Model Regular 
were distinctly of opinion that the dimensions tions require 600 cub ft per cow for cows 
affecting ventilation and lighting are by far ‘ habitually grazed &c , and cSdO cub ft for cows 
tbe most important, and that requirements as not so grazed. This is far too high A lower 
to cubic and floor space are mainly of value minimum should have been recommended, so 
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timt Load Aothantim ooold dad with each 8 ft above the Hoar level Thw county a/» 
cane as it arose, and dispose of it on its ments. reouires all openinfi^ to be provided with 
Local Authorities in Scottish ooimties show able means or regulating the supply of air, and 
great variations m their hy laws. The cubic every person in charge must use this means so 
contents range from 300 to 800 ft. per oow for as to Imp the air in a wholesome condition, 
old byres, and from 400 to 800 ft for new byres. It is ^erefore e\ ident that no unanimity 
One oountv is content with 300 cub ft in old exists — and none is possible — amongst Local 
or existing byres, and requires 400 cnb ft m Authoiities m Scotland as to the proper venti 
new byrea lation of byres What is necessary is that 

Two counties require 360 cub ft for old, and Local Autliorities should not make any haid 
600 cub ft for new byres. and fast rule as to the ventilation of every byre 

One district in one county requires 360 and in a large and wide distnct wheie the condi 
600 cub ft respectively tions vary so much They should be willing 

Three counties and ten districts in other four to make a very low ininimum’ if a minimum 
counties require 400 cub ft in old byres, but in is required, and then to tieat each case on its 
new bvres their demands range from 600 to merits. 

800 cub ft How can efficient ventilation be obtained? 


One distnct in one county wishes 420 cub ft 
m old, and 800 cub ft in new b^res. 

Three districts in two counties ask for 4'>0 
and 600 cub ft respectively for new and old 
l^res, while one of these counties allows 400 
cub ft for all byres on exposed sites. 

Nineteen districts in eight counties wish oOO 
cub ft for old byres, and Sx), 650, or 700 cub ft 
for new byres 

One county wishes the same, viz. 500 cub ft 
for old, and 600 cub ft for new, for cows 
* habitually grazed &c 

For cows not so grazed, this county requiies 
600 cub ft for old byrea as well as for new 
byres 

Two districts in two counties ask 600 cub ft 
for both old and new byies. 

One district asks 700 cub ft for old byres, 
while another distnct in the same county re 
quests 800 cub ft foi both old and new byns 

It IS seen fiom the above that onlj one 
county in Scotland has adopted the recommen 
dation of tlie Local Government Boaid as to 
cows being habitually grazed or not 

If we take the floor space per ct)W we find 
that only five districts in four counties make 
any stipulations at all One asks 35 sq ft fot 
old, ana 42 sf| ft for new byi'es three require 
60 sq f t and the other stipulates for not leas 
than 14 ft of breadth in b> I'es 

Then as to cows being habitually grazed or 
not besides one county above mentioned only 
one other county seems to have considered this 
matter at all and asks 400 cub ft for cows 
hidntually grazed \ and 600 cub ft for cows 
not so grazed 

If we consider the regulations for lighting* 
only two counties make any requirement as to 
this in their by lawa One of the two counties 
last mentioned as having considered the graz 
ing question has also considered the lighting 
problem and asks for 3 sq ft for every two 
cowa Another county requires for all byi'es 
elected after May 18^, 1 sq foot of glass for 
every 600 cub ft of air space, and at least 
6 sq ft in each byre 

As rc^rds ventilators only one oonnty makes 
any stipulation — the same county that had con 
sidered the * grazing and the * lighting pro 
blems. That stipulation is that we openings 
for both inlet and outlet should be at least i 
30 aq. in. for every two cows, and not above | 


In theory all inlets and outlets ought to be 
capable of regulation They ought to lie i a 
pable of being opened and being shut as and 
when required Conditions of weather change 
so lapidly, and the temperature of the outside 
air uses and falls so quickly that some sort < f 
regulation seems to be essential if byres, &(. , 
die to be kept at an equable temperature 

Inlets and outlets can be controlled but tlie 
clnef difliculty is to have a person pr*e8ont to 
contK 1 them at the right time If the control 
could lie made automatic all would be well but 
piobably this is impossible Several control 
ventilators are now on the market (see \enti 
LATOK s). But until it is possible to find far 
rners and servants ^ho can and will attend to 
the opening and shutting of these ventilatom 
]ust when requited, it may be at once admitted 
that those ventilators that aie always open and 
uinnot be closed are to be preferred in eveiy 
way to ventilators that aie shut when they 
should be open and ai^e o}ien when they should 
be shut 

If the ventilators aie properly constructed, 
that IS, if they aie made ana fixed in position 
so tliat no draughts ai'i caused to the animals in 
the by 1*6 &c. it is bettei to have them always 
open and never shut than to have them some 
times open and sometimes shut Avoid all 
draughts and we cannot ha\6 too much venti 
lation but we ma} have too little, [c w s j 

VentllAtors*~-An automatic self adjustiiig 
ventilator that will always act in all sorts ot 
weather has not yet been discovered Such a 
ventilator is very much needed for farm build 
mgs. There are two classes of ventilator one 
for admitting fresh air and the other for expel 
ling foul air 

1 As to the former, the common form is 
an opening in the walls of the building For 
granaries, sheds, and such buildings the open 
ing may be naar the ton of the wall or near 
the floor level foi stables they are generally 
placed near the top of the wall for byres they 
are placed either near the floor level or at a 
height just clear of the heads of the cows. In 
theory they should be placed at the floor level 
Cold fresh air being heaviei than heated foul 
air, should be taken in at the lowest level so 
as to cause a continuous flow of air from floor 
to ceiling If taken in at a higher level, the 
oold air must first fall down towards the floor 
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tmd awn me when Iwated, and tlus cause 
dtma^ts on the backs of tbe cow& Most far 
mera, however, pivfei the iniet about 6 ft above 
floor level 

The simplest foi*fli of fi*e8h air inlet is a fire 
clay pipe inserted in the walL If of 4 in diam 
It should have an upward slope to the inside of 
not less than 4 in — that is, a slope not less 
than Its internal diameter It should be cut 
to that angle so that no sharp corners project 
on the outside or the inside wall The pipes 
might be made as fig 1 of glazed fireclay 
Anothei foim is seen in fig 
2 This IS made by the Gai t 
ciaig Jfiieclay Co Ltd, 18 
Cliailes Street, St Bollox, 

Glasgow and is made for a 
9 in brick wall They have 
an air space of 31 A sq in 
rhey are glazed with pottery 
glaze inside and vitiihed out 
hide The ventilator includ 
ing the grating, is made of 
tbe best fare clay The inside 
mouth IS contracted to cause 
the fi’esh air to be forced into the centre of the 
byre The contraction however, is apt to choke 
the free passage of air The othei disadvantage 
of this inlet ventilatoi is that the mouth pro 
jects into the hyie beyond the face of the wall 
and will thus collect dust &.c Inlets of this 
kind are also not easily conti oiled when made 
in this shape On the other hand the piojcc 
tioii tends t< throw the air more upward 

h resli ail inlets should be placed in the centre 
of each stall one foi eveiy two cows They 
should l>e constructed in such a way that thej 
can be regulated as icquired This can be done 
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so that all the inlets can be opened at one time 
01 some may be opened and others closed It is 
necessary at times to have the ventilator of one 
stall for a newly calved cow entirely closed The 
System introduced and patented by Mi John 
fiaiT Sanitary Inspector for Stirlingshire, is 
pi-obably the best and roost effective 
They may be made singly or in groups of two 
thi-ee foul five 01 any number required Fig 3 
shows a single va ve, while a group of three 
valves IB shown in fig 15 Th^ are opened by 
the pulling movement of a wire with cWn pull 
attached, which is then slipped on to a pin in 
the wall, when the valves am to be open. When 
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they are to be closed the efaain is mleased from 
the pm, and the valves awing down by their 

own weight They 
am aajustabli^ 
and may be 
closed, partially 
closed, or fully 
^ 11 , as desired 
They are made 111 
till ee sizes to give 
inlet8of4in 6 in 
and 9 in in dia 
meter The 6 in 
and 9 111 valves 
may be had in 
glass, to admit 
light when closed 
If it 18 deHiied to 
have one \alve closed and all the 
others open the valve to bo closed 
has Its level disconnected from the 
link into the wiie 

2 Hidge ventilators may be had in 
gi eat variety and ai 0 macle of vanous 
materials lircclay iidge vintilators 
have the meiit of being indesti uctible 
as compared with wooden ones Of 
fimclay ventilatoi s the fust was 
Beatties ventilatoi (fig 4) which 
acted fairly well but it allowed rain 
and snow to be blown into the build 
ing Tlus ventilatoi was inipioved to 
a ceitain extent and bi ought out under 
the name of Beattie s Ventilatoi (Chris 
ties Improvement) (fig 0) The open 
mg being less snow and lain were not so (asdy 
blown inside, but moie ventilatoi s ucie le 
quiied than of the fust pattein Tlie latest 

foi in of this ven 
tilator IS called 
‘The Swift and 
has bee n pa 
tented by Mr 
T A I cattle 
C r Abeideen 
rinspatte rn (fig 
6) prevents snow 
and lam from 
Fig 4 falling into the 

bjie, being luii 
to the outside Tlie optnings aie not very 
laige and tonseqiientlv a huge number of these 
ventilators aic requiied on a iidge Tlie iidge 

111 fact may be 
cntiidy covered 
by these venti 
latoi-s placed al 

teinately* it 

may be half 
covered with 
tin m a venti 
lator alternating 
with a plain fiie 
clay ridge All 
these ventilators 
aie manufac 
& R. Howie Ltd, Hurl 




Fig 6 


tured by Messrs. J 
ford Kilmarnock 
Tbe Gartenug Fireclay Co Ltd also make t 
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very good drecUy ndge ventilator (£ga 7 and 8), 
The air apace of the central opemt^ (marked c 
in the section) is over 20 aq in Inie firm re 
commends that the ventiJatiim tiles be laid along 
the entire ndge of the roor If this is done, 
there will lie 


/ build their neats in it, and very often farmers 
f close it up with straw in very cold weather and 
forget to open it again 

One of the best raised ndge ventilators is 


nearly three ven 
tilators for each 
pair of cows, and 
therefore about 
30 sq in of out- 
let ventilation per 
animal Galvan 
ized wire gratings 
at the entrance 
of the projecting 

arms are pro ^S « 

vided to prevent 

obstructions from birds nests, &c The venti 
lator IS made of fireclay thoioughly vitrified 
outside and inside 

The double horn ventilator (fig 9) is made 
of zinc and was at one time very much used 
Bain and snow cannot find an entrance, but 
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that made by Mr C laig Langltank, Port Glas 
gow and shown m figs 11 and 12 It is made 
either of iron or of wood covered with zinc, and 
has therefore all the advantages and none of 

the disadvantages 
\ f of the louvre ven 

tilator The top 
|LL I of the ventilator 

JJl |l[l 18 quite open, ex 

f \l5b covered with wire 

netting to ex 
elude birds, &c. 
The top has also 
ft division or dia 
' phiagm, and be 

Wider 

than, the shaft is 
^ ^ a tray sloped to 

,, ofi* any water that 

falls down A 
similar ventilator 


Jig 7 

that 18 almost the only advantage, as they do 
not act well If fitted with a diaphragm or 
division, as indicated by a dotted line on &etch 
they work a little better, as they are not so apt 
to be choked by a strong wind blowing on one 
side and causing down-draught without exhaust- 
ing any foul air 
The louvre ven 
tilator (fig 10) is 
also a very com 
nion form, but 
being generally 
made of wood it 
18 apt to decay 
quickly, being 
out of the reach 
of the paint 
brush and sub 
jected to the 

weather outside and damp foul air inside. In 
other ways it is a fairly satisfactoiy ventilator 
Another common form of ventilator is that 
of the slit in the roof, above which is raised a 
small roof slated over in the usual way Snow 
IB apt to be blown into this opening sparrows 



(ngs 13 and 14) is that made and patented by 
Mr Taylor, Nether Leask, Ellon, Aberdeen 
shire Fig 14 is controllable from the inside 
A system of ventilation has been intrc^uced 
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^ Mr John Findlay, Spnnghill, BaiUieston. 
He places air inlets in the side walls, about 
5 ft 6 in. above floor level, each 30 s4 m for 
each cow or 00 sq in for eadi pair of cows. 
These inlets are regulated by a lever At the 
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ndsn the boarding and slates are stopped about 
10 in. from the apex of the roof, and this part 
IS then covered with glazed sashes, hinged at 
the lower edge, which, when closed, meet at the 
apex. The sashes are connected to a lever, so 
tnat they may be opened entirely or partially 
This ndge ventilator also gives sufficient light 
to the byre without 
1*0011 ights. 

A more recent sys 
tern of ndge ventilat- 
ing 18 that patented 
by Mr John Barr, 

Sanitary Inspector, 

Stirling Fig 15 
shows TOth inlets and 
outlets. The inlets 
shown are three in ^ 

number the two out- 
side ones having glass panels, the centre an iron 
panel The latter is shown disengaged, and 
theiefore closed. The sketch is very illustrative 
of the ndge ventilation There are two ndge 
boards l^t apart by blocks to the required 
width The ndge b^rds and all other parts 
exposed to the weather are first covered with 


I zinc. So are the blocks before being put in, and 
I then are soldered to the sine of rid^ boaida 
The top may be covered with wire netting to 
exclude biros, &c Below the ndge opening is 
a tiav or trough hung from the ndge boards, 
and this may made in two sections for a long 
roof As this gutter is 
swung to ends when 
closed it must be a 
little shorter than the 
full length of roof A 
small part therefore of 
the ndge at each end 
must be closed over to 

§ revent rain falling 
own when the gutter 
is swung open If the 
gutter IS in two sec 
tions a small part of 
the ndge must also be closed in the centre foi 
the same reason The gutter is a little deeper 
at one end in order to run the water into a 
large rain collecting box If neatly made this 
gutter, when swung close by the wire rope and 
pulley &.C , will entirely close the ndge Per 
mission may be had at the rate of Is ScL per 





Fig. 15 


lineal foot of ndge by any party wishing to con 
struct the ventilator A working drawing with 
descnptive notes, is supplied with each permit. 
The makers of the fittings are Messrs. Smith 
A Wellstood, Ltd., Bonny bndge. Other ndge 
A entilators that ma^ be mentioned are the wml 
known Boyle ventilator, and several makes of 
concealed roof ventilators. [c w &] 

(Vervain), )a large genus of green 
house or hardy a nn ual biennia^ or perennial 
herbs or sub shrubs (nat. onL Veroenacece)^ 
nearly all natives of the New World. V offia- 
nofu, the Bntish species, used to be greatly es- 
teemed medicinally The half hardy t wing gar 


den kinds have not been so popular as formerly, 
owing to their liability to disease but the advent 
of some fine new vaneties is helping to restore 
them to favour Seeds may be sown in beat 
early in the year the seedlings are pneked out 
into small pots being placed near ttie glass in 
an airy pit and planted out about the middle 
of May This method is less troublesome than 
keeping plants of named sorts through the win 
ter to provide cuttings for striking in spring 
The seeds may be purchased in colours — white, 
blue, scarlet, flaked, Ac a race named oompaota 
may also be grown from seeds. Verbenas pre 
for an open position, and deeply cultivated and 



£6 Vermui- 

liberallj enriched eoiL They should be grown 
in beds bv themselves, and the colours may be 
mixed. The shoots reouire to be stop]^ and 
pegged down Miss Willmott ^mk), Blue 
Beauty, Ball of Fire, Crimson ^ng. Purple 
King and Boule de Keige are excellent named 
bedmng kinds. V venoaay a semi haidy peien 
nial of erect growth with purple blue floweis is 
hardier and less liable to disease Its seeds aie 
slow to germinate the fleshy loots ai'e easily 
kept through the wintei [w w ] 

Varmlriy a somewhat oldfashioned woid used 
in various senses, three of which may be noticed 
hei e ( 1 ) in reference to small mammals lujui lous 
to crops, eg rats mice voles ( 2 ) in i*eference 
to annuals desti uctive to game, e g weasels and 
stoats, and birds like hawks and owls ( 3 ) in 
reference to vaiious ectoparasites such as fleas 
lice, birdhce bugs, ticks and mites For piac 
tical remedies and pieventives special ai tides 
should be consulted, out four geneial statements 
may be useful (a) Excessive multiplication of 
rats, mice and voles is sometimes due to ex 
tremely favouiable weathei conditions or to the 
transportation of the lodents to a new teiritoiy 
but It 18 usually due to undue seventy in deal 
ing with the natuial enemies viirnin in the 
second sense (h) Killing off weasels stoats, kes 
ti'els, owls, and the like is not wholly favouiable 
to game preset vation, since it is apt to lead to a 
weakening of the stock (see ( uotJSF Diseabf) 
by the suivival of weakly foims which would be 
eliminated in natuial conditions (c) Ihe pie 
Bence of vermin on the skin is usually the NemeHis 
of lack of cleanliness though they mss leadily 
fioni dirty to clean animals, they do not take 
8U( h a hold of the lattei (see Insfc^icides) {d) 
Many insects and Acai ines obnoxious in them 
selves have an even greater iinpoitance as the 
beaiers of disease causing niicioms [j a t ] 

Varnml QrMSp a sweet smelling weed glass 
See Anthoxantiium 

Veronica (Speedwell) a laige genus of 
gi'eenhouse and hardy herbs and shinhs (nat 
Old bcrophulaiinea ) with blue and moie i ucJy 
rose coloured or lute floweis widely disptised 
a number being natives of New Zealand bix 
teen species aie natives of Biitain notably the 
beautiful V CIuDiuedrys (Gkji niandei fepeeilw ell) 
and V epxoata which are cultivated in gaidcns 
The best herbaceous kinds include V gentia 
noidee^ V imana (silveiy foliage used for l>ed 
ding) V long% folia I prostrata, V repetis V ru 
pestiis, V aaiureiivfolia, V saxatilxs V sulmssdxs 
and V Teucrium These are quite hardy being 
readily increased by division while some of them 
ri{)en seeds and ai'e excellent plants for the border 
01 rockery The shrubby evergreen Veronicas 
ai'e chiefly valuable in warm mstricts and foi 
seaside planting as they withstand wind and 
spray, and are very ornamental in wintei and 
eaily spring V Travereu, 4 ft high whicli has 
wlute or lihu: flowei* 8 , is the hardiest while V 
moiofa, blue flowers and its red and white- 
flowered vai leties attain considerable dimensions, 
and aie the showiest of all There ai'e also a 
number of hne hybrids, such as Andersonxx her- 
muxna, Ltndleyana i^rsicolor &c but the} can 
not be teimea quite hardy, being liable to be 


-Vetches 

killed ID severe winters. The smaller ahinbby 
kinds, alptiia, Dabnsyi, tncua, and others, are 
good rock garden plants. They aie readily in 
Cl eased by division Many of tlie Veronicas 
aie very vaiiable [w w] 

VertIffO- bee Megrims 
Vacim^a genus of the Hymenoptera which 
includes the Hornet (1 ctabto) ana the Social 
Wasps Of these latter theie aie seveiul Bii 
tish species, the commonest being V vulgans 
\ ruja, and V gennanica which nest in the 
giound, and V sylvestris which builds Us nest 
in tiees. These insects atti'act the attention of 
agricultui ists cliiefly by then depredations on 
iipe fruit, to which they aie sometimes exceed 
ingly destructive It should be remembered, 
howevei that in then laival stage they are 
entiiely cainivoious and that, during a con 
Biddable pait of the yeai wasps are captuiing 
insecU, many of them highly injurious, to pro- 
vide food for their young It is by no means cer 
tain thei'efoie tliat then extermination is desir- 
able though it 18 often advisable to i educe their 
n umbel B The females or queens alone sur 
vive the wintei so that any of the insects taken 
in then wintei quaiteis oi in the spiing are 
the j)ossibh f( uiuieis of new colonies Giound 
lustHaie geneiall} desti o>ed by sulphui fumes 
oi by gunpowdti ( >anide of potassium is 
sometimes used but is no more efficacious 

[c w] 

VMpIda. bee Vfspa 

V 9 teh 0 Sf or Tftros {Vicia sativa) some 
times called Lints belong to the oidei Legu 
minoHii and aie sown on tlie farm in two 
vaiicties — tilt M Intel foi use in spiing and 
the spring foi use in autumn Theie aie few 
foods winch ai e so ust ful on the fai m They ai’e 
admirable for hoisos- ha\ ing been cut twenty 
four hours before they aie used owing to their 
highly succulent nature- and for sheep which 
aie usually folded on a ciop piefcrably as a 
iinxtuie with oats oi i>( \ehich keeps them off 
the giound vhilc they aie relished by both 
(kittle and swine although the\ aie seldom 
needed bv eithci Vetches may be sown as a 
catch ciop in autumn when especially if well 
manured they maj be eaten ofl by sheep They 
can be followed byasuinmti crop such as maize, 
cabbage planted out oi late turnips, oi in spring 
after a winter crop is lemoved wlnn they make 
an excellent prepaiation foi wheat being in 
this respect similar to clo\ei hummer tares 
aie usually sown alone and either mown for 
foiRge for the horses left foi seed oi fed off on 
the land. On some occasirius tai es ai e ploughed 
undei the surface, as green manure enn^iing 
the soil in nitrogen and supplying it with 
organic matter In feeding tares as a green 
food it 18 important that an addition to the 
ration should be made in a form of food nch 
111 starch owing to the fact t^t they are rich 
in proteid matter and they should not m con 
sequence be used in conjunction with peas, 
beans, or cotton cake The most suitable roods 
foi use with tares are maize meal or nee mesL 
In sowing vetches it is usual to brosdont 
4 bus. to the acre, or to dnll 8 bus. It is not 
so essential to harrow down the land to so 



Vetchling— Vetennaiy Saence 5T 

n tiltii fat wmtor turn m for oom, but it is a alight knowledge of anatomy is the case of 
inv|9ortant that it should be free fi*om wire the hoi«e s atomadi which is remarkable aniouir 
woms, which sometimes destroy or partially othei things for its comparatively small size, 
destroy a crop When sown with a cereal foi On account of this peculiarity, a well infoimed 
spiiDff oonsumption 3 bua of seed are sufiicient, hoiee ownei will realize that a hoi'ses feeding 
togetbei with 1 bus of oats of the waiter should be given in small quantities and at fiw 
vaiiety or a sirailai quantity of rye. Vetches quent intei vals that long fasts ai’e to be avoided 
respond well to manure similar to that applied and that water should be given liefoi'e feeding 
to Wds (see Bbans), and produce a heavy crop lathei than after, so as to avoid washing un 
on land of a great variety of types if it is in digested material fxom tlie stomach into the 
good heart, tlie usual weight of forage cut green intestines. 

sometimes reaching neaiTy 20 tona A bushel The means by which disease is spiead fioiii 
of seed weighs about 64 lb while the produce animal to anim^ oi from iaiiii to faiiu should 
of a cix>p of seed may be placed at an aveiage also be catefully studied even though this in 
of 26 bua, with some 27 cwt of haulm. Vetches vohes at least an elementaiy knowledge of 
may be regai*ded as one of the almost indis pathology and bacteriology and this beeoiuea 
pensable crops of the farm useful as a catch moie and more important as we find that fi*oin 
crop, as a maiiuiing ci'op as a forage citip espe time to time it is being pioved that diseases ai^e 
ciaUy advantageous foi folding sheep and feed transmissible, diiectl} or iiidiieitl> from one 
ing horses in summer and as a cleaning crop animal to anothti which within a few ^eaiw 
fox DO plant IB more useful in smothering weeds, past wei'e supposed to arise in and l»e conhned 

^ Lo j to the animal affected or to be due to chuiatic 
V^tohllngr See Lathtrub oi dietetic causes. As instancts of such dis- 

VateiifiAry Science. — It is hardly pos eases may be mentioned led waiti in cattle and 
Bible to exaggerate the importance to an agri blackleg 

cultural community of anything which coiueiiis 1 rfvevtion of Biskase. — While theie are 
the health of the domestic animals In districts special piccautions to bo adopted foi ceitaiii 
where stock raising is the chief industry or diseases the following general pi inciples should 
where dairying is laigely earned on, this is be observed in all cases 1 Cleanliness is an 
esyiecially obvious but even in tillage districts absolute essential as neglect of it not only i u 
Its inipoitance is so gioat that want of know courages the growth ancTiepioduction of many 
ledge of the principles of veterinaiy hygiene of the most aangeious disease genus but also 
may lead to losses almost as serious as those tends to lowci tlie vitality of the animal and 
which result from liad hai vests or the adop its iKwei of lesisting disease ihis cltanliness 
tioii of obsolete methods in the mattei of the a])plieB to houses or sheds to the bodies of tin 
cultivation of the land animals, and even to the jiastures on wliidi am 

This IS especially to be noted where mixed iiials graze as shown by outbicaks of distasi 
htiming 16 earned on and wheie the holdings when cattle aie ciowded or left too long on a 
aie of small size pastuie 

Thus, in many parts of the British Islands 2 tresh air is neaily as necessary as food 
where the avnage si/e of the farms does not because the blood on which life dcptiids rannot 
exceed acies of vhich less than one thud he healthy unless the lungs are pioxided with 
18 tilled the loss of a good working horse oi an ample supply of fresli air the latUi being 
tuilch cow is a nioie sc nous disastei than the also the foe of many germs of disease 
failure of the gram c i*op in any season Unfoi d /ig/it is dcsiiablc both as hostile to the 
innately howevei while most farmers realize germs befeue incntioned and us a natuiul stmiu 
the importance of striving to prevent the occui miit to the vigour and disease resisting powei 
rence of those diseases which frequently have a of the animal 

fatal termination it is not bo generally recog 4 Suitable food m carefully calculated quan 
nized that there are a large numbei of diseases titles has an important beam g on the presci va 
not usually fatal which result in equally serious, tion of health tne proper choice of fecuiiigstutis 
though not so obvious a loss. being much assisted by a knowledge of the ana 

Thus such diseases as contagious abortion in toniy and physiology of the digestive oigaiis of 
cattle boose in calves ringworm infestation by the respective aiiimalB Thus it is obvious tliat 
lice indigestion in horses and cattle— with its it is not ptcjriei to feed a hoise which has a 
numerous results, including broken wind, stag simple small pouchlikc stomach capable of 
gers, &C. — ^are too often through ignorance or holaing less than 3 gal on the same quality oi 
neglect, allowed to exist unchecked, with the quantity of £<K>d pei meal as an ox with foui 
result that serious loss is caused to the owner stomachs, with a capacity at least hfteen times 
before he realizes the necessity for active steps as gieat and with the ability to regurgitate 
For the protfeetion of the health of his live stock fooa for more thorough mastication 
It IS desirable that the fanner should have as 5 Isolation of sick animals can scarcely be 
thorough a knowledge as possible of his animals too strongly urged, even though the disease 
—their anatomy, the stmeture of each oigan may not be recognized as infectious or conta- 
mnd Its functions, how each organ does its work mous for reasons already given Aninials suffer 
and bow it can be deranged, and what steps ing from disease should not even be allowed 
should be taken to check disease on its first to graze on pastures with healthy animals, cer- 
appearance tarn fields burning infected fiotii then oocu 

A. fizvounte instaooe of the advantage of even ^ pants with such diewisei as fluke, para s itic scour,. 
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hoose, abortion &c. It may be noted, however, 
that where a disease affects one species only, it 
18 often useful to graze an infectea pasture with 
animals of another species, not liable to the dis 
ease, for a sufficient period to enable the disease 
to die out Thun, on land where red water in 
CAttle frequently appears, it will he found that 
if the pasture in question be used for horses 
only for a vear or more, it will he found that, 
unless the disease is again introduced, the land 
has bec(»nie safe for cattle as regards led water 
Diagnosis of Disease. — It is essential that 
every fai mer and stock ownei should be able to 
recognize the general signs of health or disease, 
and, as a matter of fact, considerable skill is 
usually attained by practical experience but it 
will be of the greatest advantage to train the 
powers of obseivation in the light of the genet al 
study of anatomy, physiology and patliologv 
(disease) winch has been alieady recoinniended 
Health has been defined as that condition of 
an animal or organ which is found to be most 
common on an examination of the gieatest pos 
Bible number That is health is the natural, 
normal or usual condition so that anything 
unusual in an animal ot one of its oigans, any 
change of habits of appearance of gait &c, 
shouKi at once lie made the subject of enquiry 
since such outwaid manifestations may bo signs 
of serious intei nal changes due to disease Thus 
an expel lonced stock ownei, noticing a ceitain 
wild staring appearance in the eye of an ox 
will have his suspicions aroused and if he notices 
in addition even a slight change of gait, he rea 
li^^es that thei e is sei lous digestive tiouble, which 
if not at once checked will lead to the senous 
nervous affection known in most districts as 
staggera In judging as to the health of an 
animal the fanner should take into considera 
tion the following points — 

1 The general appearance of the animal, 
such as a oright, lively eye, healthy or even 
glossy coat, especially in horses, skin moving 
fieely over the ribs, a tendency to keep in the 
company of its fellows 

2 The appetite 

3 Tlie quantity and nature of the excreta, 
both urine and dung 

4 The rapidity and other peculianties of the 
breathing 

5 The external temperature, as ascertained 
by feeling horns or ears, and the internal tern 
perature, tested by the insertion of a clinical 
thermometer into the rectum 

6 The pulse. 

Emdencea of disease can frequently be noted 
under the foregoing heads, by one or more of 
the following signs — 

1 An animal may be noticed shunning the 
company of his fellows, standing with head 
drooped, arched back, stanng coat, hidebound, 
eyes dull and sunken 

2 The appetite may be suspended or fickle, 
sometimes excessive and at other times very 
small while in some cases there may be a desire 
to eat strange substances or even filthy matter, 
such depraved appetite being known under the 
name * pica 

8. Either constipation or diarrhoea are obvi 


ously signs of disease of more or less importance, 
and when noticed, show need for further obser 
vation and eiii^uiry 

4 Very rapid breathing unless when due to 
recent exertion, will suggest the existence of 
pain or disease 

3 Elevation of temperature will show the 
presence of fever Mhile depiession of the same 
below normal suggests weakness, and in marked 
cases may herala approaching death 
6 Rapidity of pulse shows excitement or 
recent exeition, but it also accompanies pain 
and fever while a slow pulse may indicate 
weakness, either systemic or of the heart itself 
There aie many vaneties of pulse which can 
only be recognized by those who have frequent 
opportunities of piactice at diagnosis, and a 
complete knowledge of the ciicuTatory system 
of the animal body 

When the stock owner has ai rived at the con 
elusion that disease is prasent in an animal his 
next endeavour should lie to ascertain (a) tlie 
oigan oi oigans affected, (6) the natura of tlic 
disease te whethei infectious oi contagious or 
not (f) the extent or seiiousness of the attack 
It will be convenient here to considei some of 
the commoner diseases of farm stock and matters 
in their connection likely to be useful to stock 
owners 

The diseases which most commonly give 
tiouble to stock owners may be classified as — 

A Those aiiaing in the digestive tract in 
eluding stomach bowels, and liver 
I B Those which appear in the respiratory 
tract, including nose tin oat and lungs. 

C Those in the uiino genital tiuct including 
kidneys bladdei ovaries (whethei piegnant or 
otherwise) and in the male, testicles and penis. 

1) Those on the suiface of the bodj 
F The results of accident, including bruises, 
wounds, fi'actures, &c. 
h Lameness 

Under the heading A we will first consider 
the following — 

Indigestion in the horse is generally due to 
eiiors of feeding The horse requires food of 
the best quality in small quantities and often, 
water before fo^ rather than after and in cases 
of una\ oidable long fasts while working the am 
mal which has become more or less exhausted 
should not be allowed a heavy cold dunk, but 
a small lukewarm nutritive dunk such as thin 
gruel or bran water This calls the digestive 
organs into action, and food may then be allowed 
Indigestion of a chronic kind, due to excessive 
feeding or the allowance of too much bulky 
food, leads to broken wind , which is, in part 
at least, due to the intimate connection between 
the digestive and breathing apparatus in the 
horse 

Defective teeth must be mentioned among the 
causes of indigestion, as also other affections 
incidental to dentition, e,g swollen gums and 
the congested condition of the roof of ^e mouth 
known as ‘lampas , which, however, is often 
rather a result than a cause of digestive distur 
bance. In young animals it is sometimes found 
that the temporaij gnnding teeth are not dulj 
‘cast at the proper tune, so that the crowns 
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{MNut, and being thrust out of position by the anet are advisable. In this connection Kocid 
outgroaing permanent teeth, make proper mas- feeding le essential, as internal animal panSites 
tication difficult or iiuposaible. Such crowns of all kinds flounsh best, and produce most sei i 
require removal, which is usually effected with ous results, in badly nourished animala For 
a forc-eps or tooth chisel this reason tonics such as sulphate of iron in 

In ageti animals, horses especially it is not daily doses of 30 gr are of great use in treatinir 
uncorijijjoi] foi mastication tone interfered \Mth horses so infested especially if foJioned after 
by siiarp edges or points on the grinders (molar the first \ieek by a dose consisting c f 1 pint of 
teeth) caus^ by unequal weai In this con linseed oil and half a wineglass of spirits of tui 
nection it should be rememl>ered that as the pentine mashes being gneri for twenty four 
uppei jaw of the horse is widei than the lower houi-s before the administration of this diencli 
one the troublesome piojections will be found hidigettimi \n cattle most commonly aiises in 
on the outer edge of the upper teetli, that is the first third, or fourth stomachs and may be 
against the cheeR which they sometimes lacer due to excess as to quantity ot defective quality 
ate while in the lower jaw the inner edge is of food Deprivation of a sufficient supply of 
the one likely to give trouble, coming in contact water may also be a cause Among the various 
with the tongue These irregularities are got forms of indigestion in cattle may be mentioned 
rid of without much difficulty by the use of a impaction of the fust stomach or rumen which 
specially made tooth rasp which has a smooth frequently occurs wheie cattle get access to bins 
back and rounded edges to avoid injury to or other I'eceptacles whore food is stored Treat 
tongue or cheeks, and is cut* on its concave ment here ^ill \ary accoi*ding to the natiiie of 
side It IS generally adv laable to put a twitch the food, in some cases removal by opemtion 
oi gnn on the upper lip of the horse to be being necessaiy which operation, needless to 
tieated the tongue should be gently but firmly say will require the skill of an expert. Where 
giasped bj a caieful attendant who can be de fei mentation takes place, leading to the forma 
pended iqion not to pull unduly at the tongue, tion of gas, there will be gieat distension of the 
and the lasp is shaiplY applied. rumen in some cases rendeiing puncture of the 

/ampos and 811111 lai conaitions are best treated rumen tluough the left flank necessary In all 
by a c(K)ling iaxatne diet with in some cases these cases food will be \iithheld liquids lieing 
small doses of salts and vhere the ]mtient ap allowed, and digestive stimulants including van 
pears U.} eat with difficulty lancing may be le ous forms of alcohol and pieparations of nux 
sorted t<^ Burning the roof of the mouth as vomica, being administered 
forineily practised is both useless and cruel The thud stomach may become impacted 

Coin in tlie horse may be due to acute iiidi through a vanoty of cniumstancis eg as a 
gestioii or to othei causes but it is a term freely result of impel feet prepamtion of the rood by 
used to signify an> acuU painful affection of mastication and rumination and it is a fieqiient 
the abdominal organs whether stomach bowels, comjilication t)f ceitain febrile diseases, notably 
liver or kidneys red watci 

It 18 not always easy, even for an expert to Thefomth stomach which is the true stomach, 
differentiate between the various foims of colic, may be affected similaily to that of the horse, 
the 8 } mptoms being in many respects similar and is also liable to become inflamed through 
Tiie farmer, therefore whose horse shows signs the action of parasites both animal and b^ 
of severe abdominal pain if in doubt as to its tenal These affections of the fouith stomach 
exact nature should, in the absence of a veteri usually also involve the intestines and are as a 
narian, first of all try and ascertain if anything rule accompanied by diarrhaa 
has occurred recently which will throw a light In all cases of imjjacti )n it is found necessary 
on the origin of the attack Thus, if the aninial to administer purges but it is not advisable to 
has been recently watered while hot and tired depend too much on powerful doses of any one 
after exertion tne pain usually has its seat in drug, better results being obtained by the use 
the intestines while in the case of a mare which of a mixture of vanous drugs with different 
as frequently happens is shy of passing unne kinds of action ot the repeated use of sucli 
while in harness, it mi^ be /ound that wie dis remedies as calonul in diam doses several times 
tress arises in the bladder through too prolonged daily, or linseed oil similarly used in moderate 
retention of unne. doees 

In the latter case the simple operation of The liver of the horse is less liable to disease 
passing the catheter gives instant relief while than that of cattle, but suffers severely from the 
in the lormer case stimulants are indicated, with attack of certain forms of influenza Where 
a laxative such as linse^ oiL If no drugs are jaundice is present, as shown by a jellow tinge 
available, relief is often given in ordinary cases of the mucous membrane of the eye a cathartic 
of colic bj the administration of a few glasses is generally found efficacious, either a physic 
of good whisky in an equal quantity of cold ball being given, after due preparation bj soft 
water, or a quart of warm stout or ale with feeding for the preceding twenty foui hours, or 
I oz. of ground ginger A safe colic draught, calomm administered mdrani doees twice daily 
mhich may be kept in stock and given even to until satisfactoryevacuations have been obtained 
pr^ant mares, is made as follows 1 oz. of Ian The liver in ccUtU is liable to many affections, 
oanum, 2 oz. sweet spirits of mtre, oz. ground a large number of which are due to animal para- 

S inger ^ pmt linseed oil Colic is often due to sites Perh^ the best known of these para 
lie pi*esence of internal parasites, in which case, sites is the fluke, a flatworm which ui its ma- 
mfter relieving the acute aymptema, warm medi ture state inhabits the bile ducts of the liven 
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die eoedM^bn 
eomeotlw 

t It epende only portion ci its llle^ole 
me m pMftiite in the liver of dieep mnd cattle, one 
etaipe of ita existence being passed as a nazm- 
site of a species of snail boiich inhabits damp 
pastures, and at another stage it is found en 
cysted on the blade of mas mrith which it is 
picked up by cattle and meep 
Treatment is not satisfactory when the para- 
sites have gained access in any numbers but 
attention to drainage of pastures, and the use of 
lime and salt as topdressing, are recommended 
as likely to get nd of the snail which is neces- 
saiy to the perpetuation of this parasite 
iladderwomis frequently occur in or near the 
livers of cattle the commonest one being one 
stage in the life of a parasite winch in another 
stage occurs as a tapeworm m the dug 
No medicines can avail against these bladder 
worms once they have reaped their habitat m 
the liver, but it is probable that the adminis 
tration of salt in the food would liave a certain 
pi^ventive effect The pioper step howevei is 
Tin the stock owner to insist that eveiy dog so 
far as poasible which has access to the laud shall I 
Ite tieated at fioquent intervals foi the uadica / ordinal y cases of scorn in young animals the 


attention to ftlaanlimws and all thegenml pdhh 
opleB of hygiene mlread v set out will be ate* 
iuteiy neoeaeaxy, leading bemg cmrefuUvatteiidid 
to, and the causes lust enumerated avoided* 
OidveB should be fed on whole milk, and not 
skimmed or sepaumbed milk, for at least one 
mouth after birth and if a calf meal is used, the 
stock owner should select one which is known to 
contain the necessary constituents of a food in 
suitable proportions The Department of Agri 
culture recommend a mixture consisting of puie 
crushed flax seed 1 part, tine oatmeal 2 paits 
and fine Indian meal 2 parts As a preventive 
of infectious scour, the navel cord should be tied 
up with a piece of twine which has been soaked 
ID disinfectant the navel cord itself being first 
washed with disinfectant, and finally smeared 
V ith some protecting material such as collodion, 
ox even so simple a tiling as Aichangel tai As 
a fuither pieventivc of this foim of scoui where 
the latter is prevalent the young animal may be 
di cached witl) a prepaiation known as pankieon 
which IS sold 111 tablets with full printed direc 
tions as to its administiation 
Among the simple lemedits recommended m 


tion of tapowoims 
riiis course would also lead to the suppres 
Sion of the disease known as gid or sturdy 
which 18 also due to a bladdei woini technicaJly 
kiiovin as a hydatid in the brain of the slucp 
the alternate stage being a ta]x.woini in the 

^oof/r or diairhoea is peihaps one of the com 
iiionest tioubJes in the case of }oun^ stock and 
aiises fiom a vaiiety of causes In foals and 
sinkhii^ (alv<s the cause is usually in the 
iiiothei B milk where some chemical or othei 
change may have taken place owing to some 
iiregulaiit} in tin. digestive system oi to some 
neglect, such as keeping a niaie and foal too 
long apait without milking the foimer Any 
sudden change of food will affect the milk of 
males and coa^s, causing scoui in their offspring 
In hand fed animals, howevei such as the 
large iiiajoiity of calves which are fed fioni a 
paiT the disease may be due to the following 
causes among othei s — 

(1) Neglect to give the calf some of its mothei s 
ffist milk 01 biestings’, which is necessary in 
oidei to clear the intestines of the wax or 
meconium which has collected there befoiHi birth, 
being pi actically bile 

(2) Too long intervals between meals, in the 
case of } oung calves, is a fi^equeiit cause of dices 
tive distui bailee from which scoui or oUiei 
tmubles may result. 

( i) Dll tv vessels for storing calves food niaj 
often be blamed as also (4) sour or decomposing 
fiKKl, and (5) certain calf meals 
(ff) Infection from other calves leads to one of 
tlie most serious forms of scour in young calves, 
the name white scour’ or Dyuntena being 
generally applied It is hela that infection here 
takes place through the umbilicus (navel cord) 
either soon after or at the tune of birth, though 
Kmie authoiities hold that infection may take 
place before birth. 


I following course may generally be followed with 
aiHcesh (1) A dose of castor oil vaiying from 
half d wineglass to two wineglasses, should be 
given when the attack is first noticed (J) Half 
a wineglass of biandy with a wineglass of poi^ 
w int and two raw tggs hi aten up together w ith 
out thi eg^ hIkUh O) 11k fctding should be 
restiicted to boiled milk (4) At inteivals the 
following substanceH may l>e given as found con 
venient stauh up to ^ lb chalk up to 1 oz 
oil of pcppciniint 1 teaspoonful in a little water 
with the chalk 

Laudanum and chlorod v ne are frequently used 
in doses of from 5 to GO diops. In the cast of 
young animals which aie suckling then dams 
it will lie well to depend chiefly on treatment 
of the dam who should receive a full dose of 
castoi oil oi linseed oil followed b} a complete 
change of food 

( omtipatwn as distini t fi orn impaction which 
has been alieady treated of may arise from 
various causes and gerieiall) indicates the ne- 
cessitv foi a change of diet laxative substanceB 
being selected When a purge is found to be 
necessai y it should be remembered that in the 
case of the horse it is always advisable to give 
a course of piepamtion if possible and if not, 
the purge selected should be one of the bland 
oils. 

Where a hoi^se can be prepared for a purge 
by twenty foui hours of laxative diet and plenty 
of fluids an aloes ball is generally given the 
dose varying from 4 to 10 di according to the 
strength of the animal and to the particular 
locality, horses in certain distncts requiring 
far larger doses than those in others. In cattle, 
preparation is not so necessary but here also 
the effect of the purgative dose is aided by the 
free allowance ot water before and after the 
administration of the medicine A do^ very 
frequently used is the following 1 lb of Epsom 
salts, ^ lb of common salt, 1 oz. of groiuiid ginges^ 





t<t.<icil«ifca^< Ht^iiai *.afafcw wy 1>> 
idid 0m or mvft pwrod t ol trade traned 
with bet wvlttv tie eteie inuBisg' e luhewerai 
dreedL 

Tympam or the ooUeotioii of ga% mey be net 
within aifiniimale, «ad hee been referred to in 
speaking of ^mdig^on * above. In cattle it w 
known ae *lioven , and n moot frequently noticed 
in the left flank, the gae or *wind bemg in the 
fint stomach or rumen In horeee it usually 
shows most plainly on the right flank, the large 
bowels being here involved 

An operation is sometimes necessary and 
though It should be avoided where possible 
and, unless in cases of great emergency, should 
only be performed bv an expert, it is sometimes 
necessary for a stoek-owner to give iniinediate 
I’eliet in this manner The risk of bad results 
18 not 80 great in the case of cattle as in horses 
but in both the simple rules should be adopted 
— (a) to puncture in the most prominent part 
of the swelling {h) not to operate too high, i.c 
too near the backbone, (c) to keep fairly equi 
distant between the haunch bone and the last 
rib (d) to direct the instrument dowunaids 
inwards and aJjgbtly backvards. 

The instrument heat adapted for this purpose 
IS known as a trochai being practical!} a dagger 
It 18 used with a tulie called a canula, thiough 
which It IS passed and the together can be 
diiven through the abdominal wall into the 
stomach of the ox or the intestine of the hoise 
the trochar being then withdrawn leaving the 
canula in position, and through the lattei the 
(xmhned gases at once escape the canula b^iig 
retained m position until relief is obtained The 
trochar used for thi ox is usually laiger and 
coarser than that used foi the horse 

In cattle where no proper instrument is 
axailable relief is sometimes obtained by the 
use of a knife alone which after liein^ thrust 
into the rumen oi paunch is slightly rotated 
thus causing the incision to gape somewhat and 
permitting the gas to escape Before resorting 
to operative interference nowever it is always 
well to try the effect of a smatt stimulant eff 
a few glasses of good whisky while good re- 
sults may also lie frequently obtained by the 
administration of a moderate dose of linseed oil 
with turpentine 

In chronic cases of tympany in cattle or 
wliere there is a tendency to a recurrence of 
hoven it is sometimes found that the cause may 
be traced to one of the forms of tuberculosis, 
which disease is not curable. 

Choking may be considered here very con 
veniently as it sometimes involves both the 
alimentary and respiratory tracts. It occurs 
more frequently in cattle than m any other 
amroalfi, and is generally due to the lodgment 
of some object^ such as the crown of a turnip in 
the ffulJet When it occurs, a rounded piece of 
wnoa a few inches thick should be placed across 
the mouth with its ends prmecting a few inches 
on either side of the face. It should be secutvd 
bv a cord over the head, and left in position for 
a few hours, often leading to relief In some 
cases, however it is necessary to pass the pto- 
liang m* *ckcflie-n>pe’, a leather-covered flexible 


tube fluide for At Midi itquiriwvefy 

great oaatioii and emraMeible skiH in its nse^ 
or eanous injnvy nay be cauaedL This inatru 
ment is p aa e wi into the mouth and along the 
tongue to the hack of the throat without any 
iofSa, when the animal usually draws it in by 
a swallowing notion until the obstruction is 
reached, when some force has to be used, bnt 
with great discretion One precaution to be 
reroen^red is that the operator should never 
stand with his back near a wall, or other fixed 
object lest the patient should thrust forward 
so as to cause the instrument to stnke the wall 
or post, &c which would almost certainly have 
a fatal result 

Dissssss of the rstpiratOKj organs include some 
very common aflections, such as common cold 
cough sole tliroat, and certain parasitic diseases, 
including hoose oi husk Theie are also ceitain 
infectious diseases which frequently affect these 
organs notably various forms of influen/a and 
strangles. 

It IB not always easy for the stock owner to dis- 
tingnish between these various forms of throat 
and lung tioiihles, especially in the eai Iiei stages 
of disease so it is well on all (HCOHiona to aao 
piecHUtnns against danger of inftctioii when 
a cough iiianifeHts itself Tliough a (oiigh or 
cold IS not in itself necessarily seiious nr impor- 
tant it should ntver lie neglected as it may Vie 
the precursor of a more serious affection In 
all respiratory diseases it is a first essenii il that 
tlie patient be kept under the veiy liest sanitaiy 
conditions A good supply of pure air is abso- 
lutely necessary and wheie this is wanting re 
covery is dilajed and othei coinpluatiDiis may 
lie feared It is probable that many cases of 
defective respiiation such as whistling roai 
ing &c aie taused by keeping horses m tlos^ 
badl> ventilated houses while suffering with 
coughs, colds strangles, or inffuonza. A fair 
amount of warmth is desirable but should lie 
sec ui eel rathei by means of clothing hoods, and 
bandages than by closed doruw oi windows 

Feeding in all such cases is important, an 
strength must be maintained though dry foe^ 
IS unsuitable for various reasons C i-een food, 
wliere available should always be given at 
othei tunes roots being substituted caiioLs 
being paiticularly siiitamc Boiled tfaxseed in 
conjunction with masher oi gruti is soothing to 

these and other intcinaloigans. 

Where a cough is present, it is usually bone 
ficial to apply stimulating liniments oi mustaid 
to the skin outside the throat. Purges should 
be avoided m the case of horses with acute 
respiratory troubles 

Acre throat in ite commonest form is also 
known as phaiyngitis It w accompanied liy 
a soft cough difficulty in swallowing discharge 
from the nose sometimes foeid and dnnk being 
returned by the nose and tenderness on presauiw 
of the throat even if this be applied gently 

In cases of this kind the foregoing general 
suggestions should be earned out, but 

wssible the forcible administration of food 
(liquid) or medicine should l>e avoided Lnlesa 
thei e IS much fever as shown by a temperature of 
more than 104 F , it will be generally summent 
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to Applj a liniment to the throat, and repeat if 
neceaiary, to follow out the other direction* just 
given, and as medicines to depend on simple 
salines which may be given in drinking water 
or maae into an electuair with treacle or honey 
Thus 2 oz of nitrate of potash mav be luixM 
with^oz of chlorate of potash and ^ lb of treacle 
About a tablespoonful of this mixture may be 
placed on the horse s tongue or back teeth three 
tiroes per day To this some persons add bella 
donna, which however, has the disadvantage of 
spoiling the appetite 

Great reliei is often obtained by steaming the 
patient s head, which can be simply done by half 
nlling a sack with hay looselv packed draw 
ing up this sack on the horse s he^ and fasten 
mg tnere to the head collar and allowing the 
lower part of the sack and its contained hay to 
he in a bucket of boiling water, so that the steam 
riBwg tliiougli the hay is bieathed by the hot He, 
the hot water being frequently renev^ed The 
addition of a mild disinfectant to the hot water 
18 a useful practice eg I oz, teiebene After 
steaming the animal should be protected for 
some time against exposure to cold air 
Laryngitis fuinishes another form of sore 
throat, there being here inflammation at the 
upper part of the windpipe As the affected 
part may be said to be enclosed in a box of 
nard giistle or cartilage there will not be the 
same amount of tenderness on pressui'e the 
cough will be harder shorter and mou fro 
quent the raucous membianesof eye and nostiil 
often bright red and the tempeiatuie veiy high 
Treatment in this disease is much the same as 
in the foinier but such cases need gicat care 
and skill owing to the danger of the air passage 
becoming closed and suffocation ensuing which 
often can only be prevented by the opeiation of 
tracheotomy 

A favouiite remedy in laryngitis is tincture 
of aconite, given in half dram doses of the B P 
tincture twice a day in the drinking watei 
Bicarbonate of soda may also be added in half 
ounce doses to the dunking watei 

A useful lecipe for a stimulating liniment to 
be used in this and othei affections is the follow 
ing — 

Liniment por Outward Application 


1 wineglass of strong ammonia. 

2 wineglasses of water 

3 wineglasses of sweet oil 

1 wineglass of turpentine 

Mix in the above order, shaking the bottle 
while mixing A small quantity of sweet oil 
smeared over the part to which the liniment 
has been applied will prevent the hair being 
cast This may be done an houi after rubbing 
in the liniment 

Influenza %n harm is a disease which appears 
in several forms, the symptoms, course and 
organs affected varying considerably The treat 
ment will depend on the special form it may 
take but the lines laid down in the respiratory 
diseases already treated on may be followe<} 
In this disease, however it is essential that 
complete rest be allowed good nourishing but 
laxative food, and a fair quantity of alcohol in 


the form of good whisky Purges must be 
avoided, enemata being used to relieve oonstipa* 
tion, and starch where diarrhoea is present 

Stranglet is an infectious disease, roost com 
monly met m young horses, in which there is 
usually a considerame amount of systemic dis 
turbance accompanied by many signs of general 
illness, the chiei local manifestations, however, 
being sore throat, accompanied by a swelling 
of one or more glands in the same neighbour 
hood. The swellings here referred to most usu 
ally occur in the space between the jawbones, 
though frequently the swelling extends up on 
each Bide towards the ear and occasionally tnese 
*Mti angles abscesses , as they are called, occur 
in more remote paits 

The treatment will include all the precautions 
already suggested for infectious diseases includ 
ing isolation, disinfection of buildings and cloth 
trig and reset ving special buckets and brushes, 
&c for the patient. 

Tin treatment laid down for sore throat 
will be appiopiiate but in addition the swell 
mgs should be fiequently fomented with hot 
water oi poulticed with linseed meal In con 
sequence however of the difficulty of sec ui ing 
efficient fomentation or satisfactoiy application 
of poultices blisteiing the swellings is com 
monly lesoitcd to and when the abscess ripens, 
to use the common expiession it points 


lancing is often advisable In this disease, as 
in some forms of sore throat it is necessaiy 
foi the hoise o>^ner to realize that there is 
always a dangei of suffocation or other com 
plications so that the attendance of an expert 
IS desirable especially in the case of valuable 
animals 

liionchtxs IB an inflammation of the small 
tubes in the lungs which can v the air fiom the 
windpipe to the air cells vnen the blood is 
purihea The foini of bronchitis which is most 
commonly met in the domestic animals is due 
to the presence of certain small woims their 
eggs and young These aie of several kinds, 
some of compamtively large size others thread 
like and others microscopic (/alves and sheep 
appeal to be the chief sufferers but wild am 
mals, and even poultry may also be attacked 
Hoose or husk is the name by which para 
sitic bionchitis 18 usually known causing sei loiis 
loss to stock owners, especially among calves 
since even when the (iisease does not piove fatal 
there is great loss in condition so that animals 
may arrive at two years old with the size and 
appearance of yearlings 

( ei tain pastures are known to be badly iii 
fested by these parasites and this condition is 
perpetuated wheie the owner of calves allows 
those animals which are suffering wnth these 
parasites to continue to graze over the field, 
their discharges further spreading the con 
tamination The chief symptom is a persistent 
irritating cough attended oy emaciation and 
in some cases by diarrhcea, the cough usually 
beginning in autumn — hence a name sometimes 
used ‘harvest cough’— and continuing till the 
following summer, unless the animal succumbs 
in the meantime. 

Treatment consists of (a) drenches, (6) f umiga* 
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tioiM,(e)in]« 0 b«HL ThedrawhmoRtfnquenUy 
Qaed ooBsista of a mixture of luiaeed oil and 
turpentine, 2 parts of former to 1 part of the 
latter, the doae being about half a wineglaaa, leas 
or more according to ause, given daily, fasting 
in the morning fur a week The fumigation is 
earned out by causing the patient to breathe 
the fumes of burning sulphur, and may be done 
in a small close apartment to a number collec 
tively or one by one, b} means of a bucket at 
the bottom of which the sulphur is burned on 
some live red coals. Care and discrimination 
are recjuired to avoid overdoing the opemtion 
The iniection requires some practice, and is per 
formed by means of a synnge, with a hollow 
needle attached through which various prepam 
tions are injected through a puncture direct into 
the windpipe Each piuctitioner has his own 
fancy but a mixtuie of glycerine 4 parts tur 
pentine 2 paits, and catbolic acid I pait used 
slowly in small quantities is effective 

Pneumonia which is inflaniniation of the 
lungs and •pUurxsy which is inflanmiation of 
the membrane which lines the chest are dis 
eases which require the pioinpt attention of a 
qualified vetei iiiarian hiither of these affec 
tions may occur as complications of influenza 

If hiBtlinq and roaring have alt eady been men 
tioned and ai*e practically incurable, but an 
(^ration is sometimes successful See art 
TrAI IlEOTOMY 

The urino-genital tract consists of those organs 
concerned in ui ination and breeding 

The kxdneye and bladder sometimes give 
trouble especially in horses but many casts of 
supposed unnary trouble are really due to pain 
in the intestines, it being frequently noted that 
a horse ^hile in pain persistently retains unne 
but on getting relief immediately evacuates 
urine freely Hence many people wiongly 
blame the retention as the cause in cases where 
it ^as rather an effect of internal pain 

Wheie kidney or bladder trouble is suspected, 
mild diuretics such as sweet spirits of nitre or 
saltpetre may be given but powerful irntating 
remedies should be avoided The too freoin nt 
use of diuretics often contained in condition 
powders may lead to the condition next de 
scribed 

Dwhetee or diuresis in vetennary practice 
generally means profuse flow of unne Some 
Torms of diabetes are very senous in then origin 
and consequences needing professional treat 
ment but in the more common forms it is often 
stifhcient to put an end to cei*tain mistakes of 
diet and management in order to cause cessa 
tion of the troublesome symptoms, which if not 
checked will be followea by great loss of con 
dition and weakness A dose of laxative medi 
cine IS always useful, together with a change 
of diet, such things as new hay or oats being 
avoided. The administration of iodine puts an 
end to the excessive thirst, and is usually one 
of the most successful parts of the treatment in 
this condition but it must be noted that iodine 
can only be safely given in the form of a ball or 
pill rarefully prenared by a chemist in doses 
of 1 dr daily Iodine must never be an in 
gredient of a drench or senous results may 
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follow, owing to its action upon the linmg of 
the throat ® 

Dumeee incidental to breeding are numerous, 
among those most common and important being 
abortion, which has been already consider^, 
stenlity which is often a foim of contagious 
abortion in cattle inflammation of the womb 
retention of the afterbirth milk fever ^hich 
18 treated in a previous volume niamnutis, or 
inflammation of the udder, also sometimes known 
as garget 

In ccnnection with breeding the following 
matters require earnest attention — 

1 Breed only from animals male or femali 
which aie in eveiy way ph^sicallv fit being free 
from heraditarv disease and having the neces 
aary confoimation in the female to ensure sufh 
cient room to cany >ounp till full time and to 
pioduce same uitliout difliculty iiiaiiv m ires and 
cows and then >ouiig being endauLvud at the 
time of pai tui ition where the dam has a nai row 
pelvis Very old sires and dams as a general 
rule should not be used 

2 Pregnant females should be carefully 
giiaicled fioni violent exeicise oi other disturb 
ing influences 

3 btiict attention must be paid to hygiene 
all thiough the period of piegnaney and after 
waids as such diseases as i^oition mcttitis 
and mammitis aie often due to insanitaiy sui 
roundings 

4 Due precautions should be taktn befoie 
the time arrives when the young may be ex 
pected that parturition may take plan undei 
suitable conditions thus a mare unless in sum 
mertime should be provided with a roomy box 
and a cow should wheie possible, be sejiaiated 
fiom otheis Yaiious steps may be taken to 
prevent the female animal fiom lying with her 
fund extremity neai a wall or partition so that 
the exit of the young may not be prevented 
Tins IS particularly necessaiy in the case of the 
male which usually has a rapid delivery and 
in this animal delay is more serious than in the 
case of a cow As examples of such steps may 
be mentioned the suspending of bundles of straw 
along the walls horizontally a few feet from the 
ground and timber poles in the case of sows 
a few inches fiom the ground 

5 While assistance should be at hand if 
required and a careful Hujiervtsion carried on, 
ther should be as little interftrei ce as possible, 
especially in the very early stages of partuntion 

6 When the vesicles or water bladders’ 
appear the) she uld be left intart as long as pc»8 
saile as the fietus is then being floated into the 
passage which is being naturally dilated by the 
membranes distended with fluid and premature 
puncture of the bladders v ill allow the escape 
of the fluid often before the propei ^sition has 
been attained and many cases of difficult birth 
are thus caused 

7 Assistance should only be given by an 
expenenced person with hands and arms abso 
lutely clean and where obtainable a disinfectant 
should be used. 

Retention of the afteithxfth or * cleanings’ is not 
common in mares, but where it occurs it is more 
senous than m cows, and necessitates prompt 
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imiOTal by hand. In cows, owing to the fact 
that the membranes are attached to a number 
of prominences called cotyledons, or more com 
monly looses ot * dogs , there is more danger of 
retention occurring than in the mare but in the 
latter the consequences are more likely to be 
serious, as the attachment is over the whole in 
tenor JiiJing suiface If freshly calved c^iws aie 
allowed from j lb to J lb of Denieiura sugai 
dissolved in warm Ale night and morning until 
an apeiieiit effect is noticed on the excretions of 
the uowels cleaning usually takes place satis 
factoiily If however removal by hand liecomes 
neoessaiy, this should only be done by inset t 
mg the liand and gently unfastening the attach 
ments from each coty leaon sepai ately If genet aJ 
health is maintained this need not be jieifoinied 
MO long as the neck of the womb remains suffi 
mently open to pet nut the easy passage of the 
hand 

or inflammation of the womb may 
arise from injuries during parturition but moie 
frequently fioni neglect of some of the piecau 
tions suggested above and its treatment calls 
for skill and great attention Weak disinfec 
tants are usually injected into the womb siuh 
as petcliloiide of nieicury of a strength of 1 fiait 
in 1500 parts of clean lukewarm watei oi a 
pessary may be obtained from a chemist con 
taming lo gr of chinosol in 100 paits of ex 
cipient, such possaiy being really a large pill 
wiiich IS thrust into the womb and left tboie 
and rejieated at suitable intervals — at least once 
dally ( over medicines and blood medicines aie 
also necessary for which the stock ownei may 
use saline purges and among othei drugs hypo 
sulphite ot soda in doses of half an ounce thiec 
times a day The condition is so seiious that 
vetennary help should be eaily sought 
Treatment of the ne>^l} boin animal has been 
already deaciibed uiidei the heading White 
Scour ^ 

InJlammcUtoii of the udder m cows may at ise 
from injury or exposure, or careless milking 
but fiequently is aue to infection wlieie sur 
roundings ai e insanitaiy or where the attendant 
milks an animal with hands contaminated by a 
cow alieady suffering Ihese infectious cases 
are exceedingly troublesome to ti'eat, and often 
result m the loss of a quaitei or more, in some 
cases the cows value as a milk pix>ducer being 
quite destroyed, and even hei life being in peiil 
Treatment consists of fevei medicines as ad 
vised in nieti itis, with almost constant fomonta 
tions The latter should be as hot as the hand 
can comfortably beai, the udder being suppoited 
with canvas where much swollen A useful 
application to be well rubbed m with ^ntle 
presBUie but little friction is a mixture of cam 
phoiated oil 8 oz., and sulphuric ether 2 oz to 
which may be added tincture of belladonna ^ oz. 
This quantity is sufficient for several applica 
tions, being used after the fomentation twice 
daily The udder must be kept well drawn 
and in case of obetiuction it may be necessary 
to introduce a teat syphon but this must be 
boiled befoi'e being used on each occasion 
In the mare inflammation of the udder may 
he due to keeping dam and fcial too long apart, 


or where a foal thiough sicknees or other caiie% 
does not suck 

Frequent fomentations ai’e here neceeaary, 
liniment as above may be used, and internalljr 
j^z. doses of hyposulphite of soda twice daily, 
the milk being frequently drawn 
In male animals the commonest troubles aiise 
from either injuiies, infection oi new growths, 
all of which require suigical attention as a i uJe 
Skin diseases in the oomestic animals form a 
veiy numerous class, including those due to am 
mal parasites, such as mange and infestation by 
lice and by vegetable paiosites, such as iing 
wot m 

Most of these have already been treated on 
so that it will be sufficient heie to emphasize 
the impoitance of strict ckanliness iii tiie case 
of housed animals and precautions against infec- 
tion in all animals 

SuffiLient importance is not ascribed by many 
stock ownei’B to the dangers which aiise fiom 
tlic unchecked presence of animal parasites, sucli 
as ticks which convey seiious diseases, ancl lice 
which cause anaemia wasting &c On horses lice 
can be easily got i id of by applying ith a bi iish, 
law linseed oil ovei the whole Ixidy and legs 
hoi cattle and pigs a useful lotion is made 
by boiling 4 oz. oi stavesacie seeds in 1 gal of 
water uhich may \)e fieel> applied externally 
Marts and other giowths usually itiiuiie sur 
gual removal but >^hen small often disappear 
if nibbed daily with castoi oil or a stiong solu 
tion of washing soda 

Dueasta of the feet in horses and cattle have 
been alieady tieatcd under various heads but 
tcH) much stiesH cannot be laid u{x>n the impor 
tame of the caie of the horse s foot, as it is orten 
said with much truth no foot no horse 

\eiy caieful supei vision should l»e exercised 
ovei the shoeing of horses such euois as rasping 
the sui face of the fisit wall and c utting awa> the 
bdi-s being avoided borne results of bad shoe 
in^ are met lu such conditions as com and 
quittoi the lattei being one which rcquii^s 
fiequently a seiious suij^ical ojxiatiou foi its 
lemoval The disease kiuoMi as oaiikct is one 
uhich also requires the skill of a vetennary 
cxpeit Thiush is a common disease partly 
8\atemic in its origin but favoured b> dirt and 
liad shoeing It should be treated by daily 
applications of a mixture of Archangel tar and 
salt but some cases yield readily to wly appli 
cations of calomel well nibbed m. 

The results of aooidents are very numerous, 
those to be considered heie being local inflam 
matrons due to sprains, bruises and wounds, Aa 
Sprains of joints, ligaments, tendons, or mus- 
cles should never be neglected. Even while 
awaiting the arrival of the veterinary surgeon 
no harm can result, but probably much benefit, 
from the persistent application of hot fomenta- 
tions (not scalding). Sometimes benefit la de 
nved after a time by a change to cold applica- 
tions, such as a stream of cold water from a nose. 

The application of a mild stimulating liniment, 
such as given under respiratory often 

has goou results. In more severe cases, after 
the acute inflammation has been reduced it may 
be necessary to^ af^y a blister, which usnaJly 
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eondsto of a mixture of inch a tubetance ae 
oanthandesi or bmiodide of mercury, or both, 
auxed with lard or oil in the pro^rtion of 
1 of the imtant Bubstancea to o or 6 of the 
lard 01 oil BruiBes may be treated on similar 
Imes but when suppuration takes place it may 
be necessary to lance any abscesses which form 
after which the treatment becomes ratlier that 
of wounds. In dealing with wounds too much 
attention cannot be given to cleanliness 

It 18 not so necessary as many people seem to 
imagine for man to try and help nealing by his 
medicineH and applications as it is to allow nature 
free play without intei'fei'eiice by disease germs 
Unless there is much buiising or contusion 
it IS not desirable to do too much in the way 
of fomentation 

Any dll t or other foreign material should be 
carefully removed the water and wliatever else 
18 used being absolutely clean and if a sponge 
is used the lattei should be hrst boiled or other 
wise disinfected To the watei used to clean 
a wound an antiseptic may be added, which 
means anything which will kill disease germs 
without injury to the patient. 

Among antiseptics may be mentioned per 
chloride of mercui} which is a powetful poison 
and should be used w ith extreme cai*e generally 
at a strength of 1 in 500 to 1 in 1000 carbolic 
acid used at a strength of fi om 2 to per cent 
permanganate of potash, at a streiigtli of ^ pei 
cent and many other excellent preparations, 
including hsol and chinosol 
The stock owner however must clearly distin 
guish lietween the ui^e of antiseptic treatment 
which IS int« nded to counteract the piesence of 
germs >\ Inch ought not to be present and asep 
tic tiecitiiient wnich means endeavouiing to pre 
\ent the access of contamination The latter 
shoul 1 always be the chief endeavour An ap 
plicatKui of hiars balsam to a recent cut fulfils 
i>oth pui{>OHes 

Whtie needles silk bandages lint wool or 
instiuinents have to lie used these should l)e 
absolutely clean and free fiom contaminatun 
I.S. aseptic and it is to secure this conditn ii 
that the so called antiseptics are used and not 
to hasten the healing process which depends 
on natuie on the health of the patient and the 
conditions under which the latter is kept 
After a superficial wound has been thoroughly 
cleaned and rendered aseptic, it is generally 
better to avoid the excessive use of fluid applica 
tions such substances as dry bone powder freely | 
applied on the surface being generally satisfac 
tory In deep penetrating wounds, however it | 
IS sometimes well to avoia too early unition of 
the external opening and here even syringing 
with an antiseptic may be found advisable 
In one special case that of biokeu knees 
in horses, some practitioners claim the greatest 
success from the use of cold water which by 
an arrangement of a small rubber tube fixed t<;» 
the patient s leg above the knee, they cause to 
How continuously over the injured surface 
One of the most serious forms of wound is that 
known as *open joint* yet if asepsis is mam 
tamed, it u frequently found that ordinary 
s lake d lime freely dustra on the wound many 
VOkXlL 


times daily, and allowed to remain there, causes 
most satisfactory results. 

Fnar*s balsam, already mentioned, is antiseptic, 
and also forms a protective coating over Uie sui 
face of a cut or abrasion 

Lameness is one of the most difficult matters 
with which the siudent of disease m animals has 
to deal, and its diagnosis requiros wide expeii 
ence based on thorough knowledge of anatomy 
and physiology 

A safe rule in ei^eiy case of lameness in a horse 
18 to suspect the foot until it has been propel ly 
I exauimed foi which puipose it may be iiects 
saiy to remove the shoe and searon the foot 
with a * drawing knife , such as is used by all 
faniers Tendeiness may be detected m Home 
cases by tapping with a naninici and in other 
cases by squeezing the edge of the foot at diflei 
ent points all around with a famcFs pinctis 
If it 18 found that the foot in not the Heat of 
trouble expert advice should be Houglit at onct 
as, in the case of lameness it is especially true 
that delays are dangerous As an instance 
it may be stated that the chances of a Muccesn 
ful issue to a case of lainencHs in the hip tiro 
diminished with eveiy days dcla^ m comtiun 
cing suitable treatment 

&low 18 given a short list of inHtiunients and 
appliances m common use and of some useful 
diugs though it cannot bo too Htrongly iin 
piessed that the stock owner should rather aim 
at prevention than cure and that the use of drugs 
without adequate cause and an intelligent un 
derstanding of then etfects is to be deprecated. 

InhTULWEXTS AM) Aipiiancxh 

Clinical tlunnou tier MuiiulI bamlagefl 

Drcnclmig burn I int 

Ell ma Bynnct Aiitiwi i tic wool. . 

Drawing knife Tiat ny j lion 

1 oofch rasp 1 n I ai g 

1 witch or grin 1 rocai and cHiiula. 

Surgical bandages lloosc riiige 

Dklgs IX Irkqunt Uhk 

Acetic acid l>ea 1 acetate 

Alcohol 1 lint 

Aloes 1 1 listed meal 

Aichangel tar Lm ictl nl 

Arcca nut Mercurial ointment 

1 clludoniia extract M« iciiiy biniodi I 

Dellatloiina tincture M( icuiy suJici ‘oi i la 

LicarV natc of soda (calnrul) 

Caini hoiated oil Nitrat f jotas (salt 

Canthandes J>eti< ) 

( arbolic acid Nitrous t her (sweet spirits 

i urlionate of axnmonuc of nitr ) 

Castor oil ^ux vomica ]K>wder 

Caustic potasli Nux von ica tincture 

Chlorati of ixitash. 1 1 1 !>* « (oil of) 

Chlonxlyne Starcl 

Common salt Stavesucre seetls 

Dtmerara sugar Strong li juor of 

Eimom salts anmionia 

Ither (suli huric) 'Migar of lead (lead aoe- 

Fnai s balsam tate) 

( entian ^ul} hate of cojiper (blue- 

Ginger stone) 

Glyoenne Huh 5ate of zinc 

Iodide of potassium. Trtaolc 

Laudanum (tincture of Turiioiitme 
opium) 

See also separate arts, on specific diseases. 
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66 Vice m Animals— Village Industnes 

ViM III Animal*.— The term ‘vice’ maybe ctmnfcry as in the towna But Ae rural cr^ 
applied to a defect or bad habit in any animal, men lacked enterpnae It v/w largely due to a 
but is usually restricted in its application to want of education and knowledge of the wor^ 
horses. A vice may either mean (1) a bad which people Imng in towns were more in the 
habit, or (2) an inherent tendency to take harm way of getting than they were In cases 

1 A vice IB a bad habit and a bad habit, to a rural industry has held its own. 
constitute vice, must either be shown in the business of building The country buildei who 
temperof the horse, so as to make him dangerous knoas his business and has had an education 
or dimmish his natural usefulness or it must be is in sufficiently close touch with modern de 
a habit decidedly injurious to his health Such mands and moaein facilities for doing woik 
liad habits as backing gibbing or setting biting quickly and in keeping with the requirements 
and savaging kicking not lying down, &c ai^e of modem life as to be able to undertake jobs 
all vices Crib biting is a vice if it has not which as to price and manner of execution, com 
produced disease if accompanied by wind suck pare favourably with what town builders could 
ing It will constitute unsoundness Besides such do in the country It ih of the greatest im^i 
liad habits there are vaiious diseases, defects tance to the countiyside that as many indus 
or alterations in structure, which constitute tries shall be letaincd in the rural districts as 
unioundneu See ITnboundkess possible But they can only l)e letained on 

The sale of hoi boh is governed by the same their inetitH Village wdufitnea which are not 
rules as apply to other moveable property (see / efficient had much bettei go The epiead of 
under Salk) C^mHoqueiitly there is no implied prinmiy and aecondaiy education must do some 
warranty of ft eedoiii from vice but the ques thing to put the Milage woikman in the vay 
tion of soundness and vice is almost invariably of holding his own with town mala It is mote 
made the subject of an express warranty Unless education of th( right sort of which the rural 
such precaution is taken, the rule of law is districts stand in need if they ai’e to have a 
caveat emptor that is to say a buyei who has full dexclopiiKiit fheie are parts of England 
seen and txaniirud the goods must bo held to whtic education has clone very little At pre 
have approved of them, and, unless fraud on sent many villages offei no oppoitunities to 
the part of a sol U 1 be proved cannot afterwaids a self respecting >oung man who wants to 
reject them on the ground of alleged fault liettei himself and to make a maik in his trade. 

2 In the case of the cMiriiage of aiiimalH a And so lu is coninelled to go to a town The 
earner is not liable for any loss or damage done lio|»e foi village inaustrics in the futuie is tbiee 
which has been caused by the inbcnnt Mce — fold Inst then is cxidcnce of a de8ii*e on 
or tendency to take harm undei otdinary cir many sides to make rural cKlucation a very 
cumstances and without neglige tuc on the pait different thing from the wretched imitation it 
of the earner — of the animal tamed See also is now in mam districts Second the increas 
under Warrantv [d n] mg use of the countn bj townspeople for resi 

Industrlas. — A great deal of dential purposes and tin imn awing use of nia 
what has been wiitten about village industries chinery in agiKuItuic and in domestic life in 
IS not accoi'ding to knowledge of rural life The the country make moit woik for men with 
name Milage industries stands for two »epa trades Third theie is the growing desiie on 
rate things Tlieie iiio, first industries which the jmrt of manufacturing firms to take in 
have BUI vived or industries which have ai men of dustiies into the counti> the facilities offered 
themselves there aie seeond industries which b} railway development and motor traction 
havebeen in tixiduced by philanthropists Agieat inviting tfiem to ao so l^aige cit^ firms aie 
deal of sentinient is wasted on some xanislied steadih taking their w oiks out into the c*ountr^ 
village industnes. Many of them wei*e iiioie At fiiwt the eBtablishnient of a manufactory in 
picturesque than sanitary Most of them ha\t a \illage may haxc an acheise effect on the 
aisappeared for the common good No one wupply and the cost ( f Jaboui to the surrouncJ 
believes that the substitution of machinery foi mg farmers. But if the new departure is wisely 
hand woik has been an unallowed licneht but ni^e the manufactoix may prove a means of 
it has helped the world forward. Village in anchoring labour to the district of maintaining 
dustnea did not go under because they did not the supph and indimth of raising the stan 
turn out an excellent class of goods. In mam dard of intelligence If the fiee open air and 
cases they did But as civilization develoiied the e\er changing work of the fielas with the 
men found that they had to jiay more for tnese wtook do not offer greatei attractions to a suit- 
articles, that is, woik longei in order to get able number (f }ouiig fellows than more or less 
the wherewithal to buy them than they wei'e monotonous work within four walls in a village 
justified in doing Those who conductim the factorx surely the fault is largely that of agri 
village industries might be good workmen but culturists. Either their methods or the teach 
they were poor men of business And so the ing which they allow to be given in the local 
home made article has gone down before the school and elsewhere is at fault Most countiy 
machine made No one now pretends that it residents know of cases where niral life hius 
IB better to buy home made pins and needles been brightened and made more prosperous by 
than machine made. Had some rural crafts the ludicious starting of small facton^ If the 
men kept step with the times, however their conditions of work at the factones are not what 
industries might have survived m the rural they should be it is the fault of the localities, 
districts, for the industnes could have been as Turning now to Milage industnes earned on, 
well if not more efficiently, carried on in the not in factones, but in cottages, most of os 
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loiow ci dwtrioto where heiket making, for hitherto ao much on the wrong linee, urgently 
example, is sueoessfuL The baskets are needed need preaching Hitherto in the ruiel dietncts 
lor the local marketing of fruit Where there the development has been fai too much of a 
are woods in a district there are often local commercuU charactei To make money is not, 
industries. But to try to introduce into a dis however, the object of life Man shall not live 
tnct an industry for which there is no natural by biead alone’, and the life of the villages will 
opening is a hopeless prooeeding Up and down never be wholesonit till this truth is fully I'ea 
the kingdom a gieat deal of phuanthropic effort lised Without a gi'eater recognition of the place 
has been expended in this direction to small of mental development in rural lift existence 
purpose. A coddled industry has a demoraliz there must be as banal as through the negh ct 
ing side. Some industries are merely palliatives of the fine building tiaditions which a ere once 
of loa wages. It is not additional woi k that is observed in the villages, much of their domestic 
wanted, but better or more regulai pay foi a hat aichitectui^e has already become and the flight 
is done Nor aie village industiies wanted foi to the towns fixun the dullness and dieaiiness 
the manufactui'e of ^(kkIs at loa pi ices by the of it all a ill go on [ ^ ] 

labour of childten who ought to be leatnitig OworsMi a French chemist and 

playing oi sleeping Thei-e inust be many vegetable physioh gist, a as boin at Pont baint 
villages aheie there aie openings foi well con Lh|)oii Gai'd in 1824 He first studnil phar 
sidered industiies— now that niotoi loiries and I maty and then became associated with Hoiis 


vans sLJ'e dependable and inexpensive, main 
things might just as ueJi l>e made in the viJ 
lages as in the neiglibouiing towns—but the 
intiT>duction of the industiies calls for wisdom 
and jiatieiJC'e As to village industiies which 
are more of a recieativc and educational than 
a comnieieial chaiucter here, again theie aie 
oppoitu 111 ties for doing almost as much liaim 
as g(MKl It IS goexl U make a beautiful thing 
but if it is a thing made to be sold it >viil lie 
none the less l>eautiful because it is made 
pnmarily in i elation to the pui|Kme fti which 
it 18 intended to be used and the pi ice that 
can l»o paid for it by the pei*8on who is to em 
iloy If as a tool in wotk at vhich he is woiking 
ora piofit Ne thing is saddci in man} villages 
than to 11 tiec how in many l)o}s and giils the 
natural skill of their fingers lacks oppiitunities 
of e xpit sHton and development Theie is a stie k 
carMel l)> a shepherd knoMii to the pic sent 
writ 1 viiuh pi exclaims the workman a man 
with a bidden talent of rare value Many aits 
and ciafts efloi ts in \ il lages have been the means 
ef disco\eiing great abilit> in execution and 
sometimes in design Apait from the value of 
the vork product theie is the advantage to 
the woi ker from the de\ clopment of his facult} 
When a room is opened in a \ illage for arts and 
crafts It 18 necessary that the teaching shall lie 
suggestne rathei than precise The great thing 
18 tot those who attena to use their own wits. 
A certain architect much exine^rned for the 
ie\i\al in his village of many of the arts of 
building now no longer practised there opened 
a room for the local laas Two who attended 
were not noticeablv de\oting themselves to lead 
glaring metal work cai penti^ or smithing but 
still they were evidently working very keenly 
at something Eventually the founder of the 
little schcKil was invited down to the village 
pond, and the two lads suipnsed him by launch 
iiig a model steamship which did several knots 
an hour Neither had ever seen a ship or the 
sea It must also be remembered that though 
lectures and books may fail of attracting a cet 
tarn class of village youth woi king at making 
something of their own may be made the means 
of teaching the value of good work for its own 
sake, and of inculcating some elementary Mr 
toea which because rural education has been 


I singaiiltat theConservatoiicdcN Ai tset Me tie is, 
[Jails devoting luniself to the pin suit of agii 
cultural cheniistiy In 1850 he was iipprintcd 
niefessoi of agiicultuial die inistiy at the rievly 
foiiiideel Institiit National Agiononii(|uo at \ ei 
sallies and on the Kuppussion of this institution 
in 18)2 he became pioftssoi r>f \egt table phjKi 
ology at the niuseuin of the Tnidin dts 1 lantea 
at laiia In connectuui with this museum wt lo 
ex]3eiimental fields at Vince lines tin el here \ille 
occupied himself until his death on F e bi uui } 

1897 at the age e>f seventy two Villt is best 
known in agiiculture for the theoi> wliub he 
piopounded of the dominant ehment of fn 
tility He held that foi each plant theie was 
a cfominant’ element and that so long as tlii 
ie(]Uirenient8 of the plant weie satisfied in le 
gaid to tins, it was able (o get (be leniaindet (f 
Its nouiiHlirnent from the soil Thus he shnwe d 
that nitiogen was the dominant clement f<»r 
wheat glass, and mangels ph>Mphoiic acid for 
sweeles and soon To dmionstiute this he in 
tieiduced a senes eif tiial plots making the plant, 
as It were analyse the soil and sliowing the 
necessit} of kee ping the land supplied with those 
cxinstituentM which weie most leadily taken out 
b^ ciops He placed pi*eat value upon lime esfie 
eialh as gypsum ana showed generally that all 
the elements of plant food could be deiivcd most 
cheaply from niineiul seiurces But he scoffed 
at the idea of keeping cattle for the puiposc of 
making manuie and denied that organic matte i 
acquired any Bjjetial vii tue by jiassing it through 
animals. On the othe i hand he spoke well c f 
the ploughing in of gieen ciops as a means of 
enriching the soil by the fixing of atmosplie i ic 
nittogen From 1849 to 18 i2 he woiked at the 
fixation of nitrogen by plants and, in opposition 
to Lawes and Gilbert maintained that plants 
possessed this powet He made dcUiminatioiis 
of the nitrogen in air and earned out reseat dies 
on the assimilation of ui-ea by plants Villes 
principal published works were (a) Les eiigrais 
chimiques (3 vols ) ( 0 ) La production v^gctale 
et les engraiB chiiiiic|ues (c) Les engrais chi 
miques (Conferences de Bruxelles) (a) Le pro- 
prictaire devant sa ferwe d6lAum6e (e) hocole 
des engrais chimiques. Two of these were 
translated into English by Sir Wm. Crookes, 
and published by Longmans (k Co undet the 
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titles (a) Artificial Manures, (b) The Perplexed 
Parmer, How is he to meet Alien Competition f 

[j A.V] 

Vlffl#a — In its classical sense the term *vine’ 
IS only used in connection with the grape vine 
Therefore to the genus Vitis, nat oni Am 

S elideie, the title really belongs Of the hun 
reds of species of Vitis known to science the 
vast majority have no economic value Many 
are extiemcly interesting and beautiful garden 
plants Amongst the hamier are the well known 
Virginian Creeper VUit hederacea (AmpdojMia 
^umgue/olta) and its Japanese congener Vitis 
xnoonstans {iinpelopsu VfUchii) whose foliage 
colours so hiiiJiantJy in the autumn 
The most valuable of all the species is how 
ever, the grape vine ( 1 ttis vtmfera) a plant 
native to the waimi temiierate regions bordering 
the Mediteiranean Jt is extremely vanabli 
in character and within certain limits readily 
adapts itself to its situation and environment 
(yonseijuently it has evolved vaiietics extieinely 
diversified mith in foliage and in fruit Thus 
for example aie the varieties from which suc-h 
valuable commodities as the seedless cun ants 
and sultanas to the rich Malaga and Muscatil 
raisins, all of which are but sun dried grapes. 
Then again fiom the juieos are tin vaiious 
brands of wines each ditfering in coloui bodv 
and fiavoui accoiding to the peculiarities of the 
variety distint oi jwirticular method of ticat 
ment produced 

The count(i|)att to the Furopoan vine — V 
vtnifeia^ia the Anieiican species \ Jahiusra 
a plant which though better suited to its native 
counti y than the h^stern spe cies has not attained 
any degiec of {Kipulanty eithci for eating oi 
wine pioducing This may bo owin^ to the 
berries and bunches lieing much smallei, as well 
as to the peciiiiai sweet foxy flavour of the 
several vaiietus The plant has, howevoi a 
very valuable mialit> in its haidiness and vi^< ut 
of growth When the hrench vineyards wtio 
threatened with destiuction in the seventh ck 
cade of last ceiitui> thiough the attacks of tin 
vine louse (PhifUoreia vcutatrix) the American 
vine proved piactically immune from the jiest 
since when it has been successfully eniulovcd 
as a stock whoieon to giuft the finei ana more 
tender Liitopean vaiieties Ihis fact has in 
duced hybriaists to cioss the two species, by 
winch a vai lety possessing the best q^ualities of 
both parents will be evolved With a plant 
like the vine, full of latent potentialities there 
seems no reason why the desiiwd end should not 
1)0 attained 

Bioadly speaking the vine is not fastidious 
as to soil It will not however succeed either 
in hungry sand or peat, nor in cold water logged 
clays. In a deep free loam containing a good 
percentage of lime naturally well drained the 
plant will luxuiiate. In its growing season it 
demands a considerable quantity of moisture at 
the root and will stand a moderate amount of 
lain but once the grapes start their last swell 
mg prior to ripening a heavy rainfall is ruiooua 
The warm dry climatic conditions of the coun 
tries where the vine grows natarally, indicate 
clearly the requirements of the plant 


In the British Isles, though the plant is hardy 
in many parts, the climate is too cold and moirt 
as a rule for the successful cultivation of vines 
out of dooia as fruit producing subjects. In 
the southern counties of England, vines grow 
ing against walls are occasionally seen beanng 
fruit These isolated cases, however interest 
ing do not prove that the vine can produce 
fruit either in quantity oi quality to make its 
cultivation outKif-doors a commeicial success. 

The immense quantity of grapes now con 
Burned m this counti y is due to several causes. 
The i-apid means of transit bring good sound 
outdooi giown fruit from I ranee Spain and 
loitugdl also of late years fiom tlie Cape 
These however good and cheap in then way 
cannot u nipare with tJie home grown grapes 
cultivated under glass Though grapes weie 
giown in hothouses — such as they were — foi 
many ginemtions it was the removal of the 
diit\ on glass which gave the impetus to the 
cultivation of exotic plants and fiuits and no 
giiddi of any pietension was consideied com 
phte without Its vinery 

riie high prices obtained for grapes of a 
sunt nor quality especially late keeping soits, 
inane ed several shrewd gardeners to embark 
on their cultivation commeitially The success 
attained caused others to follow with the result 
that at the piesent day the cultivation of the 
vim undei glass is a very impoitant industiy 
in this country and excellent giapes are practi 
tally within tW reach >f the pooiist if not as 
a f( <k 1 at hast as a cheap delicacy for invalids 
fhe thangt in produitnm has bi ought about 
a gieat thangc in the class of vaiutus culti 
valtd Fifty }eais ago tin small beiiied high 
fiavouied sorts were in favoui and soint wiie 
met with in eveiy gaitleii along with the Black 
llambio which is still the l)est giapc in tulti 
vation Nowadays the small bt 1 1 u d M uscadines 
and Iiontignans are raiel} seen even in private 
places then place being taken by showy large 
lien led soils with inuifltrent flavour which 
please the «je hut not the palate For early 
woi k F osU 1 8 btedling a sw eetish flav oured 
giten skinned vanet> and tin Black Hambro 
ai*o mostly cultivated The latter is also the 
lust inidseoson vaiietv Foi later woik the 
Muscat of Alexandiia has no compeer it is by 
far the richest of the white grapes, and can l>e 
kept good for months In late blacks the Ah 
cante is still favoured though it has little meiit 
In^ond size of bunch berry, and c'olour Gios 
Maioc IS also favoured by some cultivators, but 
lU quality is only second rate Gros Colman 
IS a grape which has enhanced its early repii 
tation simply owing to its lequirements being 
better understood When introduced it was 
said to require cool treatment, whereas the very 
reverse is the case. Under the cool regime it 
was earthy in flavour and so watery lu the 
flesh that it would not keep any time in a satis 
factoiy condition but when grown in the same 
temperature as the Muscat of Alexandria tta 
whole character was changed and its large 
showy bemes with moderately firm fleih and 
t'efreahing taste have made it one of th» meet 
popular market griqpes for late use. Tlie lateet 
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ol an, and nndoabtadly Uie beii keeper mean- 
tune, It Lady Dowoe’s Seedling, a black vaiiety 
with hard fledi and bnak £vour Like the 
(xfoa Golman it la alao the better of a high ietn 
perature to grow and finiah welL It uuprovee 
uy keeping, and is at its beat between January 
and May It can be kept good until June 
There are many new varieties in cultivation said 
t4) possess special merits. Several undoubtedly 
do but they have the deiueiit of umehability 
and no market giower will risk these so long as 
standard varieties meet tlie public demand 

[j Wlu] 

Vinn.— Parmsitic Funj^l See Oeape 
\ iNE— P arasitic Funol 

Vineg^ar is an aqueous solution of acetic 
acid, containing about o per cent of tlie acid 
aud small quantities of culounng and fla\outiiip 
niattera derived fiom the mateimJ £ix»m wlncli 


itwasmade. If wine be exposed to air, it tuna 
sour owing to Uie formation of vinegar by oxida- 
tion of the alcohol — a change bixiught about by 
a feiment, Mycoderma acttu 'White vinegat is 
made m vine growing disti icta fi*om the poorer 
qualities of wine. Malt vinegai (bttnn n) is made 
by the acetic fermentation of malt wort , pro- 
duced in the same mannei as for the maiiufac- 
tuiti of beer Acetates salts of acei ic acid 
are ft und in small amount tn certain plant juices, 
and in the perspiration milk, muscles, and ex 
cit*menta ot aiiimala Vinegar leadily curdles 
milk by pi'ec ipitating the casein— not, however 
lu a state suitable for chtesemaking 

fii no] 

Vinery — The stiucture in wlmli Mnt»M arc 
to be cuiticated need not l>e an elaUnaU erec 
tion Simplicity of constiuctioii c uglit to be 
the ptimaiy rule In private establishments 



Section of Vlnerj (»psD roof) 


the erection and equipment of all plant houses 
is much more costly than is actually I'equired, 
but tliat IS due to the deure to have the nouses 
more substantial aud ornate m appearance as 
befitting the situation — matters which liave 
little or no consideration with the commercial 
grower The private grower usually builds his 
fruit houses as half-span or lean to, a system 
which has advantages where early forcing is 
ptmcUsed. For a lean to vinery any width be- 
tween 10 ft. and 16 ft has in practice been 
found the most serviceable. In most private 
estabhshinents, as appearance counts for much, 
tlie vinery usually has the end and front walls 
ol stone or bnek S ft 6 in. above ground level, 
with a ftwming which carries tho front venti 


latiiij, sashes aliout 3 ft from under sill to 
caves file roof is dividend by rafters 7^ by 
2k in. placed at 5 ft ccnti es, secured to a wall 
plate at top by Isilts, and btaced to front fram- 
ing with cast non brackets or tie rods the top 
ventilating sasli lieing front 2 ft to 2 ft 6 in 
deep according to the size of the house worked 
either with rod and lever or wheel-and quadrant 
arrangement What is known as 21 oz glass 
has almost become the universal standara in 
this country The panes are usually cut about 
2 ft long and about 14 in wide, aocordingto 
the spacing of tbe astragals and rafters The 
market growers adopt aimpler methods and 
standardize their material as much na possible 
They rarely erect lean to houaaa, prefarnng tbs 
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full •pan, and dupense with the deep rafter England, chieiljr m connection wth «>yal and 
entirely, ueing a stronger and deeper astragal monastic establishments, and residences of Urge 
pia^ wider apart— usually at 19 in centres, landowners. It is recorded that vineyards existed 
A common size is m by 1^ in , cut from a as eat ly as the 8th, and frequent allusions ai*e 
9 by 3 in deal ana run through the planing made regarding their existence as late as the 
machine Home growers dispense with side 18th century, as at Arundel Castle, Sus^x, in 
framing with glazed ventilators, preferring to 1763 a good vine resembling Burgundy was 
6x a ^in ventilator in the side wall, winch produced while later Loudon remains that at 
rarely exceeds 3 ft in height The roof is Waltham Green a gentleman grew vines for 
stiffened by a purlin run longitudinally about thirty yeara in a common field garden 
midway up the rafter and 8uppoi*ted by simple Whether the decline of vineyards was due m 
W(K>d or iron standards — cross tie rods between the first place to the decay of the monastenes 
the purlin and the apex of roof prevents the when those skilled in their management passed 
roof from spreading The roof ventilators are away and in the troubled times no one being 
set at intervals and simply hinged to the centie trained to follow them the art was lost or to 
ridge piece and woikea by balance weights oi the import of foreign wines cheaper in price, 
a rod and lever arrangement The glass is cut and pixdmbly supenor in quality, the fact re 
in squares of 18 in Tn glazing the panes aie mains that the vineyards disappeared and few 
bedded in putty and spiiggcd down, no foie or traces now lemain of an ancient industiy 
top puttying being done Hie usual width of Tht most notable atUnipt to revive this in 
these houses is 30 ft and aliout 15 ft high in teresting industry in this country was the foi 
the centre, while the length not infrequently ination of a vineyaid by the late Matquis of 
runs from 200 to 300 ft Phese houses may not Bute who in 1675 planted one 4 ac in extent 
be classed as ornamental but they are (xtiemely at (>astle Coch, neat Caidiff The expeiiment 

S ractical and serviceable and from them pro conclusively pioved that in favourable situa 
uce of the highest ( lass IS obtained [j wi ] tions good wint can be pioduced from grapes 
Vineyard. — In wine ptoducing countries giown out of dooiis in this cc untry in hot seasons 
the vineyard occupies a position similar to that such as that of 1887 but in cold sunless seasons, 
of the wheat field where grain IS the staple pi o which unfortunately pi'evail in this country, 
duct of husbandry Whethei it is due to h< me the icsiilts in a jxcuniaiy sense can never be 
latent sense of dun and distant association ot satisfactoii 

not few things will arouse a lethargic tiavelki Iiobablv much of the success of the Castle 
moie quickly when journeying thiough a land Coch c xpeiimc nt was due to the untiring energy 
whole the vine is extensively cultiiatcd than and ability of the Maicpiiss litacl gamenei at 
the knowledge that he is amongst the \ine (aicliff (astk Mi Andtew Pettigiew whose 
yards Probably the ideal his fancy pictuicd enthusiasm was as keen as that of his eraployei 
will be rudely shatteied as he sui ve^ s the sevoi'e With tlie death of the Maiquis and his servant 
looking unpictuiesciuc patches on the some v hat the inteicst in the \soik ap^iears to have come 
rocky steep sides of some valley say that of the to an end and though the vinejai’d still exists 
lihine Still, however these patches scattered its utention is piobi^ly due more to sentiment 
unevenly ovei the hillsides are vineyaids under than pecuniaiy gam The vines at Castle Cxxli 
cultivation and he is fascinated witfi the poten weie planted 3 ft npfvit and allovcd to grow to 
tialities they possess further if he is at all a height of 4 ft llie vaiiety cultivated is one 
familial with the cultivation of soil he must of fieiich oiigin named Gamay Non 
be impi'essed with the heavy tcul necessary to [j wh j 

manure and irrigate such awkwaidl^ phuMsd Vlolat a laige genus of chiefly hardy pc len 
plots also of tlie incHMtsant cal's and anxiety of nial heilw (nat ord \iolacca) mostly natives 
the husbandman fiom the period when the vines of the northern tempemte regions and South 
start into growth until the grapes are gathered Ameiica. Some of them notably the \ lolet 

As the vine is a plant which detests stag (1 odorata) (which see) V comuta which re 

nation either in its atmosphere oi its soil the sembles a laige horned violet and V peclata 
favoured situations foi vine^ aixis ai'e those where (Bird’s foot \iolet) ai’e cultivated in the gar 
the fullest amount of sunshine with a free cir dens but gardenei*s generally employ the name 
culation of air can lie obtained, and whei'e the Viola as indicating the Show and Fani^ Pansies, 
soil 18 sufficiently deep and porous to permit not and the smallei flowered bedding Violas, or 
only the ready passage of an excess of water, Tufted Pansies which are excellent plants for 
but also the fi*ee rambling of the long cord beds either grown alone oi in conjunction with 
like roots peculiar to the vine Tlie plants ai'e Boses and oOier plants Ibe special named va 
usually set m rows 4 to 5 ft apart and at dis iieties are pnipagated by division or cuttings 
tances of 3} ft in the row and are trained rooted in earl> summer under hand lights in 
to a height of about 5 ft They are annually a shady plac*c but Pansies are moi'e usually 

closely pruned on what is known as the spur treated as annuals and raised from seeds. Show 

system There are numerous vaneties in culti Pansies are divided into three sections Yellow 

vation, each district favouring the sort which grounds, White grounds, and Selfs They are 
experience has show n as most suitable to the more popular in the north and m Scotland than 
locality The vintage in ordinary seasons is in the south the climate being more favourable 
during the month of September for them Fancy Pansies are more robust, and 

At one time vineyards were fairly common in flower continuously in deep gntty soil enneh^ 
the warmer parts of the southern counties of with leaf mould. Seeds are sown m August 
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or September to provide flowen from Mav on 
ward% while a eowins may also be made in 
March for a later diewy Hie summer seed 
lings are wintered in frames, being planted out 
in the beds or borders m Mardi Bedding 
Violas are a later development and while their 
dowers are not so large and striking as those 
of the other sorts they are of a more dwarf 
and spreading habit, and ai*e more useful for 
general purposea The soil should be liberally 
Timnured in autumn, and the period of flowering 
may be prolonged by a topdi*e88ing and by 
picking on the flowers. Violas are liable to be 
attacked by green fly, and should be sprayed 
with a solution of soft soap to destroy it. 

[w w] 

Violet- — Sweet Violets, whose flowers are 
alvays welcome particularly duiing the winter , 
and spring montns aie \aiieties of Vtola odo 
rata whicn is a native of this country They 
will grow almost anywheie but to insure a 
good supply of flowers when it is most needed, 
g(HKl soil and cultivation are requited Thei-e 
IS generally one position in the garden where 
violets thrive ana it is not always easy to find 
but as a general rule they succeed best in a north 
l>nrder of light sandy soil in an east or west 
Ixirclet should the soil be medium loam or in a 
south l>ordei in soil inclining to heaviness One 
of the most important points about the culti 
vation of violets to obtain plenty of fine laige 
fl)W(i’H IS that the sUick of plants should be 
r< IK wed each year many gardeners do not stem 
to 1)e awaio that old plants are never satisfac 
iory Despite the competition of violets from 
the Hivuia and also fioiu Cornwall, where they 
will fl( wer ouUioois in winter these flowers are 
cultivated ffi market in the colder districts in 
frames ( uttings formed of the small side 
shoots aie looted under glass in spring oi the 
flames may be failed in the summertime with 
runners taken from older plants Thev should 
be planted in rich light soil near the glass and 
mjuire an abundance of air but very little 
water dunng the dull da^s. The frames are 
cleared in the spring, the plants being divided 
the old crowns thrown away and the younger 
yKntions retained to provide fresh stock Red 
spider IS often troubVsome upon violets and 
it 18 best remedied bv of moisture and 

dustings of lime and soot Theie is also a fun 
gold disease which causes white spots to appear 
upon the leaves spraying with dUute ^raeaux 
mixture is the best cure Mane Louise Nea 
politan and Swanley (doubles), and TTie ( za,r 
and Piincess of Wales (singles) are veiy g<»od 
sorts. [w w ] 

Vip«r(It» era or Pelias berut). See Adder 
Vlp#l^S Bug^OM (Echtum vulqare) is a 
biennial weed plant belonging to the nat ord 
Bomginea It abounds on poor light arable 
land containing lime The plant is erect 1 to 
2 ft. high and c*overed all over with stiff* spread 
ing hairs Tlie flowers, which appear from June 
U August, are arranged m one sided spikes 
(sooroioid cymes)— red when young but after 
wards bn^t>blue Each flower produces four 
hard seeds (nutlets) of a dark brown colour 
After seeding the whole plant dies, and, easily 


dislodged from the light soil by the force of the 
wind, 18 caught up and earned hither and thither, 
thus ensunng widespread dispersal of the seeds. 

To keep land free from Vipei*’8 Bugloss the 
seedlings should be destroyed b} careful oultiva 
tion, and any clover sown should lie free fituu 
the weed [a n m‘a ] 

Viper’s QrmsSf or Seormnsrm (^coivo 
n«m hupaHtca\ is a hardy pei'enmal Composite 
plant with milky juice (latex), cultivated f«»r 
the sake of its root, which has a most agive 
able flavour This root is like a cairot in Ma))e 
hut smaller black outside and pure white within 
The plant is easily raised from seed sown in A pi il 
or May on any g^ soil in di ills 1 ft apart and 
covered tt) the depth of J in llic young plants 
should be thinned out to 8 in apart in the rows 
borne of the roots are ready foi pulling in Sep 
tember, others will come forwaid for winter and 
spiing use Proijer cooking is veiy important 
no milky juice snould escape and so tiie roots 
should be merely washed not stiuped plenty 
of salt should be added to the watei used f »r 
boiling and the cooking should lie continued f< i 
a quarter of an hour or longei until the vegt 
table becomes soft [a n m‘a J 

Virginian Ora«p#r See Amiklopsih 
VI rgfInlan Stook (Malcomia nmnima, 
nat ord Crucifera ), a native of Europe, &.t . 
intioduced in 1713 One of the prettiest and 
best of hardy annuals l)eing dwaif very floii 
ferous, and quick to bloom thiiving in any soil 
or locality and often sowing itself and flown 
mg again m the same season There aie va 
rieties with white rose ctimson lilac and 
yellow flowers Tlie seeds are generally so^n 
much tex) thickly w J 

Vltriolf Blue. See Sulpiiatf of Copi ru 
V ltrlolf Qreen bee buuiiATE of Iron 
V itriol, Oil 0*f See Suiphuric Acid 
V ooickor, Auffuotuo. —Sim e the days of 
Liebig no one has done more than Augustus 
Voelclter to bring the teachings c f nLricultnnil 
chemistry home to the farmer and to make 
them part of the daily practice of the farm 
While himself a man of wide scientific attain 
ment and endowed with the pouei of research 
Voelcker was intensely practical and the great 
hold that he obtained both foi himself and the 
science he taught, is due in no siiiall measure to 
the fact that he possessed a thorough knowledge 
of the farming of the countiy am* lecogmzed 
what its needs were and how far they could be 
met by the aid of aLricultural ( hem is try 

No man more happilj combined Practice 
with Science and thus earned out in Ins life 
the motU» of that great socit ty the Royal Agn 
cultural Society of England with which he was 
associated for so many years as its consulting 
chemist. In this cajiacity he not only brought 
the chemistry of agi iculture to the door of the 
farmer but alike as a teacher and later as a 
professional chemist he exercised a great influ 
ence in making agiicultural chemistry indis 
pensable to the farm and to the ccmimerce of 
nis adopted country Voelcker was indeed the 
first man to constitute agncultuml chemistry a 
branch of the analytical profession and among 
the professional men of the present day who 
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Vodcker 

devote tbemaelvee mainij to agricultural chem many of hia moat valnaUe papera. He had aa 
wtiy there are but few who do not denve their colleagues Coleman, Buekman, and Brown, and 
inspiration originally from him. When he first it was to this brilliant staflP that Oir^Mster 
t<K>K up this branch of science the agricultural owed mainly the success which attended ite 
analyst was practically unknown now he u to foundation Voelcker retained his professor 
be found in every county of England, and in all ship until 1863, when internal dissensions in 
our universities and colleges the College brought about the simultaneous 

Augustus Voelcker was born on September retii*ement of himself and his colleagues 
24 1822 at l! rankfort on the Main, Germany By this time his reputation had extended far 
and was the son of a merchant of that town beyond ( ii’encestei and he detei mined on taking 
wiio died when Augustus was eleven yeais old. the bold step of coming to London and estab 
Ills early education was retaided by much ill lishing himself in practice as an analytical and 
ness, which, however seemed only to spui him consulting chemist. In this he was very sue 
on reooveiy togieatei energy as aftti serving cessful, and, while devoting himself nrincijmlly 
an apprenticeship to a pharmacist he distin to the agricult uial side of thewoik he enjoyed 
gnished himself by secuiitig aduiissKjn to the a good gcncial practice and his advice was 
university and fi om that time on as he often laigeJy sought in connection with legal matters, 
used to say he never cost his luothei a penny I ailianientai v and othei enquiiies, Koval Com 
7 Ills brought about in him an independence and missions and the like But while having a 
K4 If reliance which was shown in hiH aftei cateti large private piuctice as a chemist^ his chief 
and which enabled him to tiiumph over the iiiteiest and concern was his work as consulting 
difficulties so often experienced by those coming chemist to the Ro>al Agricultuial Society and 
fiom a foreign count^ Added to this was a the npoits which he piesented to the Council 
simplicity of life and of cliaracter which went and the many papeis he contributed to tin 
fai to mould a successful can^i and with tins Journal testifj to the gieat woik which he did 
was combined a kindliness of heal t and geneio towaids seeming the puiitj of feedingstufis 
sity of action which made him bsloved through and the gr>od quality of the manures and otJbei 
out the agi icultuial world. mateiials in legulai usi on the farm 

He entiled (iottingeii Univeisit> in 1844, Ht was i lei Ud a tellow of the Royal Society 
and came undei the infiuenco of Wohlir i ho in 1870 the Chemical hocieU of which he had 

Hi that tune shaiiHl with Liebig the h< iioui of become a Fellow in 1849 made him a \ice presi 
being the most distinguished Ujennst in ( ei dt nt and the cstocni in which he was held b> 
many He took his PhD in 1840 and then piaitual fanners was shown in his being chosen 
went to Utrecht as assistant to Mnlder woik in IHi ) ihaiiinan of the Faimei's Club He 
mg there ptinci}mlly on the albuminoid corn was also oni of the foundiis, and a Mce presi 
pouuda F 1 W Johnston then chemist to di nt, of the institute of Chemisti y In the year 
the Highland and Agiuultui’al Society tcjok 18 7 in conjunction with I^awes be established 
him away to Lditiburgh in 1847 when hi ii the Wobuin Expoiimontal Farm of the Royal 

inainod until August 1849 lectuiing ckch ion Agtuultuiitl ScKiet\ becoming almost at once 

ally meantime foi Johnston at Durham It w i tin cliicitor of it and i*c taming this }x>sition 

thus that he became acquainted with the lutils until las death 

of the faiiiioi and obtained that piactical insight His contiibutions to agricultuial science were 
into faimmg that made him latei on so useful \ei\ nunieioiis and his papeis aie marked by 
an exponent of scieiicM) a ciiauicss of ixpiission ami conciseness not 

In August 1849, he moved to Ca*emistei geiunilU met with in the uisc of a fon igner 
biccxmiiiig piofessor of cheiiustiy at the ihwI\ To Ur Bath and Wist of Engl aid Joiiinal he 
establislied Royal Agncultuiul College His contiibuted as eail> as 18o5 and 1856 papers 
mily yeais at Cii*enoestei wei*c inucli occupitd which for their completeness, were and still 
111 wilting especially for Moitons Cjclopiedia 01 * 0 , classical Such were Aitiiicial Manures* 
lie also wiote pa|)eis foi the British Association The Cliemistiy of F exxi Fai m\ard Manure’ 
the Rojal Agncultuiul Society s Journal and 1 imc Mail and Shi 11 Sand &nen and fertile 
the Jouinal of the Highland and Agncultuiul Soils In his paper on * Farmyard Manure he 
Society of Scotland In 1856 he was appointed showed not only tiie composition of the difierent 
chemist to Uie Bath and West of England poxtions, liqum and solia, but also the changes 
Society, coming thus much into contact with which manure undergoes on keeping and toe 
Sir Thomas AUand, and coiitnbuting valuable wajs in which it works on clifierent soils The 
papeis to the Society s Journal Hia first )Niper facts and figuies set out leiimin as true to-day 
111 tlie Journal of the Royal Agncultuiul Society as when they wei*e fiiut publish^ Other classi 
of England appeared m I8o2 and in 18o7 he cal work winch he did was comprised in two 
was appointed to succeed Way as consulting papers, Chemical Propei ties of Soils and Clover 
ihemist to the Royal Agncultural Souetj of asaPiuparatoiy Crop foi Wheat In the former 
I iiglaud. This position he retained for twenty he showcHl tiie absorptn e properties of soils for 
seven years, until his death m 1884, and eato ammonia, potasli and soda when appli^ m 
half yearly issue of the Society s Journal con dififerent forms, as well as the changes pt^uoed 
tain^ one or more contnbutions from his pen in soluble plioi^^^ when put on the limd. In 
At Cirencester he atren^hened those ties with the latter he supplied toe exfdiuiation, from 
fsiming which he had luready formed, and his chemical considerations, of what was recomimd 
ow n experiments at the GoU^ hkrm and on as good practice ’ by toe farmer and it is sig» 
fawns in the neighbourhood formed the basis of mficant tfiat in this paper he clearly tixpnimid 
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bis though opooeed to the conclasions of 
Lftwes and Qilbert, ^at legaminous plants did 
obtain their nitrogen partly at least, from the 
atmosphere — a fact established at a later date b> 
Hellnegel In oonnectiou with the Rothamsted 
experiments he gave an important contribution 
on the * Composition of Waters of Land Di*ain 
age , showing in this how ammonia salts become 
converted into nitrates. 

Voelcker wrote extensively also on the com 
]>o8ition, nature, and value of the principal food 
stuffs used on the farm, and he was the first to 
employ practically the microscope as an aid in 
detecting and indicating adulteration in feeding 
fiiatenala Of this his paper on * Pui e and Mix^ 
I inseed Cakes is an example. He was also one 
of the first to make any scientific contribution 
to the chemistiy of millt, cheese and other dairy 
products, while as caily as 18o8 he showed the 
efficacy of lime as a preventive of finger and 
t4»e in turnips, &u His care in the conduct of 
field experiments and his writings on the ways 
in which these should lie cari led out and deduc 
lions be formed fioin them did a gi'eat deal to 
]jut this work on a right basis, and to foim a 
model foi others to follow 

He led, almost to the last, a life of strenuous 
activity but in December 1883 he completely 
broke down and after a year of suffering died 
on December 5 1884 at the age of sixty two 

[J A V] 

VOIM, common Rodents in the genus Mi 
crotus (foiiuei ly Arvicola) distinguisliable from 
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mice and rats (Mus^ by having a broader head 
with a blunt muzzle, short ears almost bumd 
111 the fur smaller eyes, a relatively shorter 
tail covered with closely appressed hair and 
wiUiout scales, and relatively shorter limbs. 
The back teeth sliow two rows of ^ternating 
pnsm like markings, while those of mice and 
rate show three rows of toberelee. In fact, 
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voles are more nearly related to hamsters than 
to mice. They are all strictl} \egttaiian In 
the art Armcolin^ reference is iniidt to the 
three common %olo8 in Britain imineh Uk 
W ater Vole {Murotua amvAtbiua) iht h leld VoK 
{Murotua agreatxa), and tlie Bank \ole (Mitrohta 
or Evotemya glariaola) this aiticlo is devoted to 
their practiom miportaiu e 
(1) The watei vole popularly tailed the ‘wai i 
rat breaks down tin lianks of null iIuuh and 
the like baiks osieiw, and ins^ ])lmuloi potato 
pits but It IS not of gnat iin{K>itnn<( It 
seems to have only one littei in the ytai One 
of its chief enemies is the wesw 1 and if weiisels 
were allowed to bate fiit touiwo then viould 
be no trouble from wattr voles (2) Hu lu Id 
vole voiacioiisl} devouiw evtiT kind of vtgt 
table substance— com grass clo\ei tuiniim, 
potatoes fruits— tvei V thing It ma^ liavt foui 
to six litters of four to eight }oiin^ in tin < ( uise 
of the summer and this multipluatu n if un 
checked ma} readily lead to a plague Many 
vole plagues havi occurred in Britain and tlu 
devastation has extended over laigc tiacts of 
countiy (3) The bank v( le is veiy hkt tlu 
I field vole in its habitfi but it is less of a but 
rowei and comnionei in gai*dtns than in the 
open fields It destioys toots and bulbs batk 
and buds seeds and loots— over} thing and it 
is as prolific as the other sfiecus 

Kumerous devices lisve Wen lesnited to m 
order to cope with voh plagues. Ihe use of 
poison is apt to be dangeioim and < ft* ri defeats 
itself by cutting ofi the iiuinieH of the voles, 
inoculation with a virus, whuh woiks well for 
rats has also Ihhu tiled Smoking bad!} in 
festtd fields with bisulphide of (iiilKii is ( ffec 
tive, but expensive Cyonsidf table suicess has 
rowaided the buining of atficbed glass and 
heuthci lands and the active ])mHuit of the 
vermin by men with wooden stsides and dogs 
Wheic plantations of linntid ixUiit aie at 
tacked pitfalls widti at the 1 m tt< lu than at 
the tr>p and aWiit IH m dtep Imve bun found 
efficacious in ttappint, niaiiy voh s llu ks that 
fall in do not usually bniiow out but luiii on 
one another in dtspeialKii It is of gieat iiii 
poitance that tin nist signs of a voh plague 
should be met I v vig< rous and eonei i ti d at tioii 
Pei haps the iiumt iiiifxirtant fact how t vet is 
simply this that tlie voU has luany natural 
enemies which keep it in duck aid that a de 
struetion of these involvts quite attificiai con 
ditioiiB. Stoats, crows icM^ks and gnat black 
backed gulls ate notable v killeth and if it 
be objected that these do miuh haini t thei wise 
the same cannot be said t f weasels owls bu/ 
zards, kestrels and the srnallei gulls Jliesc 
should be allowed to livt and thnve if a whole 
some balance of nature is to be proserved 

[j A t] 

Volvulus. See art Twist of l>Tjj;sTXNK. 
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WaffM- — The methoda of remuneration for 
agricultural eiuplovment that prevail in Gieat 
Britain show niaiked diffeiences according to 
locality With certain minor exceptions, it in 
the custom in Scotland, and in that part of Eng 
land lying north of the Trent to engage farm 
servants, and consequently to hx their wages, 
by a yearly or more frequently half yearly 
agreement In the south wages are paid by 
the week Tlie piactice in Ireland resembles 
tiiat of the nortli of Great Britain except in 
tiiose districts where the holdings are small 
and lined labour conespondingly laic It fol 
lows that in the noi th wages are fairly regular 
throughout the yeat and an calculated on the | 
basis of a cash payment conibimd with boaid 
11 ) the case of the unman led men ot ceitain 
regular allowances for those who aie niairied 
with littlt or no additional lemiineration on 
special occasions. In the south east vages ate 
low and much time is lost through bad weather, 
for which no payment is madt while Inigc earn 
mgs are often made by piecewoik and addi 
tional work at harvest and other occasions 
As extreme instances may be quoted on tin 
one hand the hinds on a farm in the Glendell 
Union of North umbel land who receive a weekly 
cash wage tliroughout the yeat with no piece 
woik ot extta pa> ment at fiai vest and on the 
other two laboureis in iht Hollingboutne Union 
of Kent, whose piecewoik (ainings exclusive of 
corn hai vest fot med 73 an 1 77 pet cent of then 
total uish eat n mgs 

111 al wages thi i efoi t appi oximate much closet 
thioughout the kingdom than cash wages do 
But oven nftei making these adjustments, wages 
vaty lonsidorably m diffLient counties and even 
in difleient puts of the same county This is 
geneially due to the pioximity of towns or mines 
oi othei centies of industi^ wheie highei wages 
can be earned •Mich coiintiis are Noithumbii 
land, Warwickshire Hei tfordshiie Essex Kent 
and Suirey In puiely agricultural counties 
such as Norfolk and Suflolk wages ate faiily 
unifoim thioughout the distiict laking the 
county as a unit howivu the higliest avei 
age weekly eatnings including allowances, in 
England aie paid in Dili ham (322« 2cf) in 
Wales in Glamorgan (21« ) in Scotland in 

Kenfrew and Lanai k (22« 2if) and in li eland 
in Down (13<) The lowest avei'agc weekly 
eainings in England are pud in Oxfordshire 
(14< 6(/) in Wales Cardiganshire (1 )« 8cf) 
in Scotland, in the counties of Caithness and 
Shetland and Oikney (13« 7d) and in li'eland 
in Mayo (8s, 9ci ) These discrepancies ai e, how 
ever, niuim I'educed by the lowei cost of living 
and house I'ent in the counties where low wages 
ai*e paid and in the case of li'eland the total 
eainings are piobably increased by payment 
for haivest woik in England. Such wages are, 
of course, not paid to all classes of labour alike. 
Oi’dinary labouieis are paid a lower rate than 
men in charge of horses or cattle and these in 
turn often receive less than shepherds, though 


the duties of the two latter farm servants are 
correspondingly longer, more responsible, oi 
more irksome The variations in such pav 
ments, which are made partly in cash and partly 
in kind, are too numerous and complicated to 
be discussed here It will be readily understood 
that these rates of wages have not stood at then 
present level for a long penod. The general 
rise in the wages of labour which has taken 
place in the United Kingdom in recent yearn 
nas affected agricultuie though not to the same 
extent as othei forms of iiidustiy Not has tlie 
rise been constant oi unifoim A conipaiisoii 
' of the labour bill on big faims in England and 
Walts foi each ^eai fiom 1850 to 1&)3 shows 
that cash payments, exclusive of extra money 
foi piecework hay and coi n hai vest ovei time 
&c as well as of the value of allowances in kind 
varied from 9s 2jif in 18)1 to 14« 7d in 1902-1 
and in 12) films lictweeii 1874 and 1903 from 
11« in 1887-8 to 14s Hid in 1902-3 hinii 
lai figuics aie not availabli foi Scotland but tlie 
aveiage cash wages on 10 lush farms between 
18)0 and 1903 losi fium os lOid in 18o0-4 
to 10« Hd in l‘K)l Die use in Ireland was con 
tinuoiiH and as fai as tan be ascertained was 
approximately ho in Scotland but in England 
and Wales such dianges as took place weie 
obviously affected bv the periotls of prospeiity 
and dopiession which agricultuie underwent in 
that time Wages lose with veiy few excep 
tions from 18)0 to 1877-8 when the> rtathed 
a UmjKiiaiy maximum of 13« 8d but owing 
to the heavv losses expeiieiuod in the succeed 
mg >eai*H they fell to 12s 9^(i in 1887-8 fiom 
which date they rose steadih till 190 5 The 
use in lecent yiais has been miuh moie mpid 
than in the earliei penod This nse too has 
been accomphslud in spite of pet haps to i 
ceitain extent because of thi intioduction of 
expensive agricultural machinei> which while 
It avoided tlie necessity for a laif.,e amount of 
manual labour made the emp]o>ment of moie 
highh skilled labour obligator V Tin labour re 
felled to above is mainlv lesidcntial but eveiy 
vear a laige number of peisons are brought 
fixmi the towns or from li'eland into the agii 
cultural districts to supplement local laboiu 
Main of the persons brought from the towns 
art women and are engaged in very unskilled 
occupations, but the Irish aie mostly men anci 
are employed in haivest woik or other heav} 
tasks. The mone> thus earned is often high 
and must always be taken into account in con 
sidenng the total^-earl^ sums gamed by labourers 
in Ireland and the amount spent bv farmers in 
Great Britain The introduction of modern agn 
cultural machinery however, has caused this 
immigration to play a less important part in 
the economy of the farm than was formerly the 
case The emplovment of casual labour from 
the towns is piobablv on the increase in accord 
ance with the development of fruit farming 

[a. o L. R.1 

Wacons are four-wheeled vehicles used for 
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M&end haulinff parpotat on the farm, and are 
Iiituguiehed from Jomes hy having a body 


ffoneial haul) 
aiitugv 

with more or less high Bides, iomt talung a box 
form, and some with lower sides — an intei 
mediate between these types and known as boat 
or float bodies. Farm wagons generally have no 

3 [)nn£^ are heavy in construction, weight, and 
lau^t. There are exceptions to these but in 
many distncts longevity appears to be the first 



Farm M agon (Hrifitol U agon and Carriage Works Co Ltd ) 


aim and Brit^h wagons are widely different to 
those met with in America and ( anado, where 
durability is less considered tlian immediate 
profitable utility It is certain that many 
wagons in use are heavier than present condi 
tions require since roads have geneially been 
HO much improved When roadways in some 
heavy land districts were almost impassable, 
heavy wagons with tires 7 to 9 in wide were 
found necessary and single shafts were tequired 
Ivocause the deep ruts prevented horses walking 
abreast There are counties where the wagons 
are little altered presumably because the making 
has been largely in the hands of local wlietl 
wnghts who navt adhered closely to the models 
handed down to them The wooden axle has 
not in quite a large proportion given way to 
the steel Wagons have t>een shown to be Itss 
economical than carts for ordinary farm pur 

K but a wagon is convenient on all faims 
mie nurp> 0 Be 8 and since boys as drivers 
are difficult to obtain there is a point in the 
use of wagons in harvesting especially on hilly 
ground. Wagons made oy firms with con 
siderable experience in building four wheeled 
vehicles on modern lines are far lighter in 
all respects than ordinary rural made wagons, 
whilst there is no loss in strength in the essen 
tial parts, and the draught is far easier The 
peculiar \anations in shape affected by makers 
in country distncts are dispensed with as a rule 
conseouentU uniformity in type is gradually 
extending throughout the country Apart from 
heavy farm wagons, lighter types, witn spnngs, 
for marketing market-garden and special pro- 
duce are extensively used by those who catei 
for special markets. For ordinary farm pur 
poses It IS unnecessaiy to provide for loaos of 
more than 3 tons, and a tire of 4 in width meets 
•11 ordinal^ i^uirementa. Modem wagons are 


TOnerally made with a fore-oarriage which allows 
the front wheels to run under the body Cana 
dian wagons have lighter wheels, and the tires 
rarely exceed 3 in to carry a little over 2 tons, 
and are usually used with a pole in the place of 
shafts. [w j II 1 

WAg(teH9(Motacilla). — Of five native spemes 
of these familiar birds only three are more or 
less common (1) The Pied Wagtail (Motacula 
luguitnt) 18 leodily 
distinguished hy its 
black and white plum 
age and manyaie resi 
dent the whole yeai 
though some migmte 
duiiiig the VI mtei It 
hauutM meadoMs aiul 
postuio and builds its 
nest neai watoi in 
A pill of moss and 
vegetable fibril linwl 
by hair wool and 
feathei’H The four to 
SIX e^gM au marked 
with brown ish dots 
on a whitish gtound 
(2) i lie Oity Wagtail 
( 1/ melanopt ) is j>ar 
ticularlyt hamcteristic 
of hilly giound in south wcHt hngl^and but 
extends northwards into Scotland The upper 
suit of the bcal) is giey and the under side 
yellow The lUHt is built in Apnl in the liank 
of a stream, and resembltH that of the pi< ctding 
species but thi five eggs aie ( leainy white witli 
light brownish HOots and somi timeM a fc w dai k 
stieaks. (3) The Yellow Wagtail (M cmnpegtnn) 
i a migrant H()ecieH ap|)eanng in Apnl and 



Wagtail 

leaving in August or September Widely dis 
tnbuted through the marshes postuies, and 
arable fields of England it is rare in Iieland 
and the Scottish Highlands flie prevailing 
colour of the plumage is yellow greenish above 
and bnght below The nest is built in Apnl, 
usually on the ground, of fine vegetable fibre 
lined with hair wool and feathers The eggs 
resemble those of the last species. All Wag 
tails feed solely on animal food, chiefiy insects, 
snails, and slugs. They are distinctly 
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beneficial to agrienlture, and deserve the most 
n^orouB protection, especially ae in all proba- 
bility they devour the small snail (/ imncda trw^ 
catuld) which harbours the early stages in the 
life of the liver fluke [j r a dI 

Wal0a« Algrloiiltur^ of — Wales has 
always been, generally speaking a pastoral 
rather than an arable country, and has depended 
more upon its flocks and her^ than on the direct 
products of Its soil A gicat part of the country 
consists of mountain and rough ground whicn 
can only lie used as pasture for sheep, and 
much of it IS poor even it»r that put pose There 
ai 6 howevet tracts of land of considerable area, 
which in wheat growing days weie largely arable 
and where a considerable amount of corn is pro 
diiced now But in the lowlands as well as in 
the hill distruts the land is mostly under grass 
and stock iwising is tin chief foaturt of the 
country The following figuies taken fiom the 
Agricultural Statistics foi 1}K)8 issued by the 


Hnaid of Agriculture and fisheries will show 
the relative amount of land undei glass and 
tillage in the Pniicijiality — 

Acrea 

Total area of land 4 748,398 

Total under permanent graett 2 (MO 80 1 

iutal arable laud 74(>,709 

Mountain and heath land used for 
gnuing 1 310 98^ 

Area under woods (1905) 184 861 


Tlie goiicml chaitictei of the agriculture of 
the (ountry may be infeirod fioni these figuiys 
over 70 per cent of the total ai*ea being under 
)>einiancnt glass mountain and heath Ex 
tiuduig mountain and heath, the pio^Kirtion of 
land undei pt i nianent gmss lias as in England 
gnatly inciiased dunug tlu last thirty years. 

Ihe soil of Wales foi tlu most part is natu 
I ally pool resting mainly on the locks of tlu 
(yambtian and Siluiiau systems The Old Bid 
Sandstone appeals in the border tountics of 
South Walls and on this thuo is some ixcel 
lent land. In the laigii valleys theie is a con 
siderable amount of fertile alluvial soil but in 
the smallei valleys the soil is foi the most part 
giavelly Limestonos appear in iiian^ distiuts, 
and the soil on those wfieie thei'e is any depth 
IS often veiy gooci There is in places, also, a 
considemble amount of peat The soil vanes 
gimtly according to the geological and othei 
conditions but whilst thei'e is excellent soil 
in certain distiicts, what may be described as 
tvpical Welsh soil resting on slate and shale 
i*ocks IS of veiv moderate fertility, its geiieml 
i)h>Hical piopeities bein^ as much responsible 
uu this as its pool chemical composition This 
kind of soil usually lesponds well to applica 
tions of limo and of phosphatea 
The best paits of Wales foi agncultural, as 
distinct fi om i urely pastoral, purposes, are 
Anglesey the Vale of Clwvd the Valley of the 
Dee, including the distnct of Maelor and the 
Severn Valley in North Wales and Pembroke- 
shire, the Vale of Towy, the Vale of Teify the 
Vale of Glamorgan, and the Wye Valley in 
South Walea In ^1 these distnots there is 
some excellent land, most of which is under 
grassi although there is also a considerable area 


under tillage. There are tracts near the eoaat 
and numerous small valleys, which lend them 
selves to tillage operations to a greater or less 
extent, and in many of which there is some 
exceedingly good land for grazing as well as 
for mixed farming It may be added that the 
good soil of Pembrokeshire corresponds to the 
nch lands of the south of Ireland 
The farms in Wales are, generally speaking 
small, ovei two thii-ds of the total numbei of 
holdings being undei K) ac in extent and con 
siderably less tlian 1 per cent being ovei 300 ac. 
In the hill districts which constitute the gieat 
bulk of the total area of the country tbeie is 
generally a sheepwalk on the mountain included 
in the holding and affording |)asturage for so 
many sheep The sheepwalks vaiy gieatly in 
size and often exUnd to nian^ bundle ds of 
acies Apart from the laige sheep farms which 
consist chiefly of mountain land thei'e ate it la 
tively voiy fiw farms in Wales that may be 
descnlied as laij^e in the sense in which this is 
understood in other jiaits of Bntain In some 
distiicts fieeholds aie coiiiinon but the bulk of 
the fauns aie rented Of the total extent of 
land under crops and grass in 1908, 80 7 per 
cent was occupied b> tenants a slightly higner 
pel (Outage than in citlni England oi Scotland 
It has l>ocn shown that tlu amount of amble 
land in Wales is relatively small amounting 
in 1908 to 74(>7()9 ac oi less than that of 

the count} of Norfolk Of this in tliat year 

about three sc venths was unde i clovei and rota 
tion glasses, a littU more than three sevenths 
undei corn and the leniaining one seventh was 
occupied by othei ci*opH and liare fallow Oats 
aic the pniKipal oc in cn ]) the paits of Vales 
wheii this ci’oj) is mostly giown being the coun 
ties of Anglese} Denbich and Montgomciy m 
North Vales and (Ardi^an C-armaithen and 
fembrokt in South Wales It is in Anglesey 
and Penibrcdeshire that the heaviest crops of 
oats ai e on the average grow ii The thief bai ley 
distiicts aie Denbighshire ( ardiganshire and 
Pembrokeshire the last named having the 
laigest ana. The total area under wheat is 
compamtivel} small Montgomeryshii'e produc- 
ing most of any Welsh county in 1908. l^e 
Vale of Clwyd in North Vales was forniwlv a 
great wheat growing district, much of the land 
them being specially suitable for this crop. 
There is a fair area undei wheat stiU in Den 
biglishire as well as in Cardiganshire and Ckr 
marthenshire. The area under the three chief 
corn crops in 1908 and the yield are shown in 
the following table — 



Acres 

Total Pro- 
duce in 
quarters. 

Average yield 
per acre in 
bushels for 

10 years 1886- 
1867 

Wheat 

34 573 

117 010 

96 37 

Barley - 

86,693 

334,915 

3137 

Oate 

201595 

804,420 

34*09 


The average yield per acre le below that lor 
England ana ^tland all through The bulk 
of the OQrn prodoced is need for sioek, and it 
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w only in a few districts tliat any appreciablo industry in Wales is the number of store cattle 
quantity is grown for sale. Beans are mwn in of ditfereiit ages tliat are annually sent into 
itie Vale of Uwyd and the Serem Viuley to a England for Ceding They do not all him 
considerable extent, and peas are oprown to a ever go to the English counties direct from 
slight extent in most of the Welsh counties, the breeder Thei'e ai^e giuziers in Wales, who 
Ri^ts are successfully grown in most districts buy the cattle fiom the bi'eeders, and after 
where there is an appreciable amount of arablh keeping them for the suiimu r dispose of them 
lan^ very heavy cro^ being produced in some in the autumn some foi winter foedinf^ in root 
districts Potatoes also are gniwn in small glowing districts at hoint but the majority to 
quantities throughout the country Roots and cross the English boidu In t>p]cal hill dis 
potatoes however only occupy about one eighth tricts the cattle are sold as yearlings as a rule 
of the ai*ea returned as amble Throughout Wales thtro is a largt amount of 

The rotation followed in most parts of Wales daii> pioduce made which consists chiefly of 
IS a long one consisting of oats, roots, barley buttei and a nlatixcly large numbei of cows 
or oats, seeds the land being left iii grass foi is kept Tin ainount of keep available on up 
three four or iiioie years. Much of the land land fanns is limited and this icndeis it neces 
IS of such a character that it must be ploughed sary to sell as yiai lings the cattle that an bred 
up again aftei foui or hve ^eam Gcnemllv in such cases Theie are many exceptions to 
speaking it is kept under glass as long as it the lule but generally speaking it is a com 
will graze satisfactonly so that the length of bination of dairying and i eating that is found 
tiie rotation vai us to some extent with the dis in the upland distiuts and ot dancing and 
tnet In some cases the lotation is modified by pazing in the iiioii feitilo distiuts In some 
taking wheat aftci i ats and l>efore rmits. Tlieie locjalitieB the summer feeding of cattle is carritd 
are also other uuKlihcations but the rotation on to a considerable extent, hut taking the 
given aUive is the (»ne adopted on wliat may be country as a whole the amount of first rate 
descri lied as typical Welsh farms Where bl^ns pasture land is small A good deal of winter 
and clover are ^lown moie or less ugularly teoding is earned on in most distiuts where 
such as in the \ale of ( Iw^d in Noith Wales there is a fan pmportion of tillsge land This 
the rotation foi 1< wed is niiuhof the same tyiie howcvti is goveimd laigely by the state of 
as those adopted on heavy land elsewhere in the store cattle trade 

the \aU of (Iwyd and the districts adjoining With the cxeeption of the mining centres of 
a laigt amount of red clover is giowii foi seed South Walts, there aie few thickly populate d 
It is fi mi these pails that the Welsh clover distiicts in the Iniuipality Arouim thisu 
of seedsmen mostly comes centits in tin tpiaii) distiictsof Nnith Walts, 

Of the iiu a under pel manent grass in Wales and in the neigh lx uiIukkI of seasidi towns, 
a large pit pt rtu n is annually cut for hay Tlie there has of latt ^eam lieen a git at iruiiaHc in 
land kept foi hay includes a iaige amount of the amount <f milk pnaluied and milk selling 
bog which fields short dry and apfiarently has develt>ptd greatly in Wales as in other fiaits 
poor huv on which young store cattle are of the kingdt m Butte t making has always lx t n 
largely fed in the hill districts during the earned on cxtciiMiviIy m most pints of tho conn 
winter Where there is tmh a small area under try and cheesemaking is now earned on in st me 
corn and but few rexits grown the hay cix)p is districts notably in Dcnbighshiu and > lintshiie 
necessai liy of mort than ordinary importance where large quantitus of exceihnt ( hosliiie 
Wales, as already indiuited has always been cheese are manufactured and in the (aciphilly 
dependent in a special degree upon its live cheese disti lets of Sc uth Wales. In South Walts 
stock and of late years much has been done to a nurnbci of co cquiatiye dames havt letciitly 
improve and develop the difleient classes of been establislud 

stock in tin country Tlie special bleeds asso- Sheep breeding is in tho typical upland dis 
ciatcd with Wales aie desenoed in the articles tnets of far greater importanct than any other 
Kerry Hill Sheep Rtkland Sheep Welsh branch of farming flie tendency in favc»ur of 
Mootain Sheep Welsh Black Cattle, and younger mutton and the enormous dcvclopiin nt 
it IS not necessary here to deal with that part in the production of fat lambs, liavo brought 
of the subject fuitber tlian to observe that the about in recent years a < onsidcmblo niodifica 
general system of farming in the Pnncinality tion in the general systtm of management of 
has been determined largely by the particular hill flocks which however need not be dis 
character of the native breeds of live stock, cussed beie Sheep ait scarcely less important 
which in their turn no doubt have been influ m many lowland distncts wliere wethers aie 
enced largely by the character of the country largely fed in the winter and huge numliers of 
All classes of stock are more or less ex ten lambs are bred foi tho market while the live 
sively bred, but cattle and sheep are the main stock is more mixed in the lowland than it is in 
products of the country It is chiefly alw as the hill districts, sheep breeding on an extensive 
a breeding as distinct from a feeing coun scale is earned on throughout the countrpr 
try that Wales must regarded Accord Horse breeding is c(»n fined to certain distncts, 
ing to the Agncultural Returns for 1909 the amongst which Montgomeryshire has perhaps 
number of caUle in Wales in that year was the highest reputation, especially as regaids 
7^672, «nd the total number of aheep was heavy horses, Welsh ponies, the breeding of 
3,795,«342 The system of management and of which is no means an unimportant feature 
dispuaiDg of the stock vanes in different dis- of the country are chiefly bred in mid Wales, 
tn^ bat the chief featoie of the cattle-nusing A great deal of enterprise has of lata years been 
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diown in connection with the breeding of Shire 
horses particularly in thoee parte of walee that 
are adapted for the breeding of that claes of 
stock and the establishment of the Welsh Pony 
and Cob Society has done much also for the 
classes in which the Society is specially inter 
ested. Efforts have lately been made to en 
courage the breeding of hunters, which have not 
hitWto been bred in Wales to any extent 
In the better agncultural districts of Wales the 
general methods of r^ultivation are much what 
they are in siniilai distncts in other parts of 
Bntain Artihcial manures chiefly phosphatic 
are largely used, and the iinplements and ma 
chinery are of modern design Grass being 
always of chief importance much improvement 
has taken place of late years in the selection of 
grass and clovei seeds, and in the methods of 
laying down land to iiastuie Much more atten 
tion 18 now also paid t< new vaiieties of ccieals 
roots, and potatoi s 

In the upland distiicts agncultural opera 
tions are of a nioie Hiiiiple character, ana the 
system generally is rnoio piimitive Artificial 
manures are used only to a slight extent and 
modem implements foi cleaning and thoroughly 
working the land ate laie lliis is largely due 
to the small aiea of land undei cultivation in 
typical hill distncts 

Provision foi agricultural education is made 
by the Univemty Colhges at Abeiystwyth and 
Bangor at each of which them is a dcjiaitment 
of agricultui ( and \ arums coui ses aie ai ranged 
for farniets sons and other students All the 
Welsh counties devote a certain amount of 
money annually to educational woik in agti 
cultuie, which in the majoiity of cases is con 
ducted by the col logos Agiicultuic is taught 
also in some of the inU i mediate schools and 
several counties liave taken steps to adapt the 
elementary education in the duection or lui'al 
pursuits 

Agi icultui ally Wales is seriously handicap|)t d 
by the lat lo ai ea of comparative ly useless land 
within Its Doundaiy and also by its wet climate 
which miideis the countiy unsuitable for the 
most part foi aiable farming Along the sea 
coast, however while the laiufall is lelativcly 
heavy, and high winds are common it is in 
many places extieinely mild This is especially 
true 01 the southern cxiast line wheie vines mav 
be successfully giu>Kn in the open The natural 
conditions are such as to make Wales as a whole, 
specially adapted for stock laising and upon 
tills branch of husbandry its prospenty chiefly 
depends. [c b. j ] 

WAllflower (Clieiranthus), a genua of haray 
and half hardy annual biennial and perennial 
hetbs, widely distributed which in addition to 
C Cheiriy the progenitoi of the most popular 
garden wallflowers csontains some pretty and 
fragrant Alpine species (C alpinu^ 1 ft, yellow 
flowers and others), well adapted for a place in 
tlie boixier or the rockery C Jbewensts (Ckeinx 
m%UabUu\ which has purple and brown flowers, 

18 an excellent long blooming winter flp[*eenhouse 
plant There are a large number of excellent 
\anouBlv coloured naui^ varieties of the deli 
ciously fragrant early spring and summer flower | 


mg common wallflower The single flowered 
sorts are more ^rdy than the cuiuble kinds, 
which are well adapts for makmg a display m 
the greenhouse in spring It is well to sow the 
seeds earlier than it is often done, as if well 
ripened growth is not made before winter comes 
the show of flowers will be poor Seeds may be 
sown as early as May or June in a sunny posi 
tion, but the soil need not be rich Transplant 
the seedlings when 2 in high into rows 6 in 
apart, and later on transfer these again to loomier 
quarters, leaving if desii’ed, some of the plants 
behind to flowei where they are After the 
summer bedding has been cleared away, wall 
flowers make veiy oinamental winter occupants 
of the beds. C iheiri is a tiue ]>erennial when 
giown on a light soil in a sunny position Wall 
flowers are best suited by a light soil ^ ] 
Wflilnut (Juglans) is a genus of the nat ord. 
J ugJandaceie, to which also the Hickoi v (Carya) 
belongs (see Hickory) There are ten species 
of Walnut throe of which belong to Europe 
Afiiea, and Asia and seven to Ameiica and in 
addition theie aie many varieties By far the 
most important of these is tlie Common Wal 
nut {Juglantt regia) indigenems throughout the 
south of Europe and extending eastwards along 
the) Himilayas to Sikkim and Upper Burma, 
although two Noith American species the Black 
Walnut ( / nigra) and the Grey Walnut or But 
tei nut (•/ f inerea) ai c hai dy and of i apid growth 
in luiojK The Tuglandaceir are tie)eH mrely 
shiubs eharaeteiuea by haMiig alternate pin 
nnte and often aioniatie lea\e8 moneecious 
flowets, the male lieing in lateiul pendulous cat 
kins with 2 oi more antheis neatly sessile, in 
seitod tui the uppei surface of a bract bearing 
on Its edge 2 to 6 membranous perianth lobes, 
and the female being eithei in few flowered 
elect and terminal oi many floweied lateral 
spikes with perianth adnate to the 1 celled 
o\ai\ 1 o\ule elect fruit a 2 valvtxi nut or 
dtu})e 111 the genus Tuglans the female flowei-s 
aie terminal sohtaiy e)r 2 to 3 and the bracts 
ai'e not enlaiged in the fiuit which is a drupe 
with leathery iiencarp and woody endocarp 
The Common Walnut {J regia) is a large 
deciduous aromatic tree with >oung shoots 
tomeiitose In its leafless winter condition the 
twigs beai a strong resemblance to those of tlie 
Ash but differ in having alternate greenish 
buds (not opposite and black as in Ash)^ Hie 
imparipinnate leaves have o to 13 leaflets sub 
sessile opposite or nearly so and usually entire 
(those of seedlings sernite) The male catkins 
are on the pre\ lous yeai s wood above the leaf 
scars, 2 to 5 in long > to 6 {lerianth lol^s, and 
10 to 20 anthers while the female flowers are 
sessile teiminal indistinctly 4 toothed, and 
green with usually minute petals. Tlie very 
aromatic green fruit, about 2 m long has a 
leathery pencai'p enclosing an irregularly fur 
rowed and more or less thick shelled Tight brown 
nut divided by two thin coriaceous dissepiments 
into 4 incomplete cells, one dissepiment sepa 
rating the 2 cotyledons, and the other dividing 
them into 2 lobes The cotyledons remain under 
ground when germinating The Common Wal 
nut IS a common British tree growing to about 
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60 ft higb and 7 to IS ft m girth On old 
stems the thick gray bark ts deeply fniTowedwith 
vertical parallel fissures, while the bark on the 
branches remains smootli and light-gre} Though 
chiefiy cultivated for its fruit, the wood of big 
old trees is valuable for furniture, and it is the 
brat wood for gun stooka The broad greyish 
white sapwood soon gets worm eaten but the 
even gramed, moderately hard, greyish brown 
heartwood, with darker streaks and often beauti 
fully mottled, is durable Its average weight is 
about 44 lb per cubic foot. In Southern Europe 
where Walnut trees attain an age of 300 to 400 
years, the timber is largely us^ for furniture 


and carving and in America it is one of the 
thief ornamental woods, the supply of which 
iH now becoming scarce In Southern Euiope 
supplies of * burred timber are insufficient and 
iinf^rts are made from Kashmir into France 
Walnut 18 a light-demanding tree which thrives 
Itest on a de^ light humose soil and the chief 
damage it suners is from late frost in May while 
Its foliage IS being flushed. It is best to grow 
Walnut from imported nuts, and to sow them 
as soon as convenient after they npen in October 
as otherwise the gemiinative power soon de 
creases The seedlings throw out strong tap- 
roots, and should be transplanted into the nur 
Bevy lines when one year ola The Black Walnut 
IS hardier than the comnion species, and gives 
fine timber the growing of which in Californui 
IS said to hold out a good prospect of being very 
remunerative. It also grows well in the wannest 
and driest parts of England. [j ^ 1 

Wartoto FIlMf or aCwtrlCtot are a family 


of diptera or two-winged flies which live in their 
laivM stage as parasites in warm blooded am 
male and man Some of the best known are the 
Ox Warbles or Bots {Hpyoderma luMatum and 
H bovu) the Sheep Isasal Fly {(Ettru$ orw) 
the Horse Bots (Gaitrophilus G maalts and 

0 hcemorrkoxdalu) the Deer^t {Uphmomyva 
rufibarbi»\ all of which are common in Biitain 
and also Hypod^rma diana and Pharyugoiuyia 
picta in deer Abroad man is subject to the 
attack of bots^ the nia(aw woiiii tom I 

01 ura 18 well known and ih calhd Denna 
tobia noxialu It occura fu m Mcxno to Bni/il 
The Dermatobia also attack aninmU and nou 

and thin the Hjpo 
del ina of cattle attai k 
man Tin Jai\a or 
1 k> h livi undei the 
skin (Iiy(Mxltinia and 
ihinmtobia) in the 
head (tlstiun) and in 
the ahimnUiy canal 
((lastiophilus) and 
othiiH in the phar>n 
gt al ( a\ ities (Cc phono 
luvia) riio adult flies 
have ludimentaiy 
in >uth iiarts Tiny 
are all clay fliora and 
take but little fcaid 
and all have a gnat 
aversion to watci and 
cold ail Tlio Waible 
Hies ail Old} found 
on the wing dining 
the hottest jiait of the 
yiai and day Some 
Hiiih aH the liorse liot 
Mich and the Ox 
Watbli Mhh lay their 
eggH in till hail otheiH, 
stK has the ShiipNaHal 
M\ d(}MMit not eggs 
but }oung inaggotM ot 
liotH on the nostiilMof 
the Mhct|» riie la^tM 
ate all moie or less 
spiny in then later 
stages, and as in all ^teia or two winged flics 
they ai*e footless. Tney have two hieathing 
pores at the end of then bcxly, and the mouth 
paits coiiHist of two licMik like stiuctures the 
mandibles On completing the maggot or Ixit 
stage the Gtstrids leave tlieir liost and fall to 
the ground wheie they woik then way umlei 
stones, tufts of grass X( and beccime pupaiia 
The Warble or liot Mies aie mostly hairy 
flies resembling woikei Ises thick set and with 
large heads, but sofiir aie almost nudr as the 
Sheep Nasal Fly Tlic chief diaiuctet is the 
large head, which is much swollen below and 
the comparatively small and bare eyes 

[r V T ] 

WArbIwr See Gardev Warbler. 
WarbiM. See art Bots 
Warinstonf llolKirt« is probably best 
known to the student of agnculture tbiough 
the excellent and almost uniciue handbook 
Chemi 8 tt 7 of the Farm which ne contributed 



1 Branch of Walnut a Maleflowen bb female flowera 2 Female flower 
3 Male fl( wei 4 Section of Walnat e Seed d green Ink r shell 
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to tho Boob of the Farm Senei (Vinton & Co^ 
and which attained eoch ineoeai that, dnnng his 
lifetime it reached the 1 9th edition, being eeveral 
times revised by him and brought up to date 
Of it, it may be said that it is a model of what 
Buch a book BhouJd be While retaining its 
Btaall compaBBf it is Uter&Uy ^packed with sound 
information set out in concentrated form and 
with scientific method 
Warington was horn in London on August 22 
1838 being himself the son of parents known on 
both sides for then scientihc attainments His 
father was one of the founders of the Chemical 
Society and secretary of it for ten years The 
son unfortunately suffeted from bad health, and 
his boyhood was clouded over through this so 
that he was unabh to associate with others of 
his own age ot to engage in outdoor pursuits 
This undoubtedly tola on his nature and led to 
his often not being fully understood and to hm 
work not lx mg justly appreciated. He was 
essentially a man who woiked best alone and 
was unsuited as a colleague His collaboration 
with Ija^^es and (blbert, though it Tosultod in 
the publication of some notable use arches, could 
not oe desenbod as a happy one and jealousies 
were frequent Wanngton was a lalxinous and 
careful investigatoi yet he was not a man of 
great onginality Wiiathowtvii he was cmi 
nently sucoessful in was in taking up a line of 
work which some othoi investigator had staited 
on, and in following it out In this way, by 
much laborious woik he laiiied to a successful 
issue tlxmical and analytual processes as well 
as problems of agiicultural icsearch which had 
lieen initiated by others Nevertheless to him 
is due the classical work on nitrification, with 
which his name will bo always associated Fvi n 
in this he was denied tho i*ewaid of seeing his 
work carried to its fullest natuial conclusion 
for though ho obtained cultui'es which convei ted 
ammonia into nitiites and otheiw which con 
\erted nitrites into nitrates and thus showed 
that nitrification was the woik of two ditfcrent 
organisms it was left to hchloosing and Muntz 
to isolate the organisms themseh es w hit h W mo 
gradski subsequently got out in bodily foiiii 
Wanngton after woiking in his fathers lalK>- 
ratoiy at tho Ajiothecaiies Hall wont first to 
Hothamsted foi a \eai in 1850 After this he 
became assistant to Edward Fiankland at South 
Kensington and going in 18(19 to the Ro>al 
Agricultural (college Oi'encostoi remained the 1*0 
four and a half years as assistant first to A^ust us 
^ oelcker, and subsequently to A H Church 
While here he workea at the estimation of phos 
)}horic acid and on the influence of ferric and 
aluminic salts in soils in the decomposition of 
soluble phosphate and the formation of feme 
phosphate He also did ash anahsos of whole 
liodies of oxen, sheep, and pigs for the Rothara 
sted Experiments. 

Leaving Cirencester in the rear 1867, he be 
came chemist to Lawes s citric and tartanc acid 
works. Millwall staying there until 1876, and 
publisning papers relative to these acida 
Eighteen years later he returned to these works, 
and tackled the then serious queftdon of the 
presence of lead m commercial utneand tartanc 


acida. All hu other work waa on agncoltaral 
chemistry ^ , 

In 1876, at Lawes s invitation, he returned 
to Rothamsted, and associated himself wnth the 
work there, publishing papers, both alone and 
in collaboration with J^wes and Gilbert. While 
here he improved the methods for determination 
of nitrogen and carbon and perfected several 
methcKis of analysis connected with agnculturaJ 
research 

His own particular work that on nitrification, 
began in 1877 and went on to 1891 the results 
being contained in ten papers contributed to the 
Journal of the Chemical Society It was he who 
showed how nitiification proceeded, and the con 
ditiouB under which it throve this culminating 
in hts demonstrating that two dififerent organ isms 
were concerned in uio work of nitrification 
On paiting from Lawes and Gilbert, War 
ington went to Anienca to lecture for the Lawes 
Agiicultuml Trust, and in 1894 he was elected 
Sibthorpian Piofessoi of Rural Economy at 
Oxford llniversity which post he held for three 
I oars Tlieioafter he retired into private life, 
msying himself with writing and in local and, 
luofly religious works His health which had 
nevei been good gave way altogether in 1906L 
and he died on March 20 1907 He was elected 
a I allow of the (liemical Society in 1863, and 
subsequently became a Vice Piesident He was 
also made a Fellow of the Royal Society in 1886. 

fj A. v] 

Warm-bloodsd Affilmals. — Mammals 
and Hiids are the only warm blooded animals, 
riu teim lefers not so much to the fact that 
the body temperature is but to the fatt 

that it rt mains practically constant In cold 
blooded animals (such as I'eptiles amphibians, 
and fislus) it changes as tin external tempera 
tun changcM— not ntcossaiily so much but pro 
poitionately The eontnist of warm blocxied 
and cold blooded is txpi'essid technicalU in the 
teriuH sfuiot/ic) mal (of constant temperatuio) or 
homoiot/irnmtl (of unifoini tempeiatuie) and 
fwil tiof/wnuaf (of changeable tem|)eratuic) A 
few illustrations may lx. given of the tempera 
turcs in waini blooded animals Man 36 to 
38 C dog alkoiit 39 sheep aliout 40 labbit, 
31 to 32 emu 39 5 fowl 41 to 42 ducks, 
42 1 Even in healthy warm blooded animals 
the temperature \arus a little with times and 
seasons it is higher in vouiig animals than in 
old ones it may be higher in one sex than in 
the othei it is increased by feeding and exer 
cise In fowls it has been observ^ that the 
ternwrature rises in excitement and ftdls during 
inculiation and in li} pnosis. 

The heat of the body is produced by chemical 
changes in the living tissue It is produced 
especiallv in the muscles but also in glands, in 
the brain indeed everywhere The muscles 
produce roost, and they cjan do so apart from 
work production for instance in sleep. The 
heat IS lost bv radiation and in the evaporation 
of sweat, and the secret of warm blexiaed am 
mala is to maintain an equilibrium between 
heat production and heat loss. This is efilbcled 
by a r^ulating nervous mechanism, which in 
a very complex way can alter both produetum 
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and Im of heit, adjnstiiig them to one another 
This ^thennotaxic mechaniem* le not fully at 
work in verr young birds and mammals it 
ccaees to act m nibernating mammals when the 
temperature fails below a certain point it i 
deranged in fever 

It IS interesting to find that the lowest mam 
mals— the Monotremes— are very imperfectly 
warm blooded The average temperature for 
many Echidnas was 29 4^ but one <^d morning 
22^ was registered in one individual another in 
fierce heat (and earned in a sack) registered 36*6 
—an extraordinary range for a mammal Fven 
in Marsupials, which come next in the Mam 
malian senes, theie is sometimes considerable 
range of temperature variation Thus in the 
Koala, with an average of 36 variations from 
34*9 to 38 4 were obst i \ ed in a healthy animal 
The average for Mat*supials is some 3 less than 
the avera^^e of higher Mammals. Thus both as 
regards teiuperatuie and its degree of uniformity 
there is a gentle gradation from the cold blooded 
Reptiles, Uirough Monotremes and Marsupials, 
to the typical Mammals It has been recently 
observea that camels taken from India to Aus 
tralia show striking oscillations m temperature 
as much as 6 C in a day [j a T ] 

Warp and Warping: —Warp is a deposit 
of silt laid do^n chiefly at nver estuaiies 
through the agency of a system of artiflcial 
irrigation oi In natural flooding In the die 
tncu of the Humber and its tiibutanes the 
practice of warping is extensively followed in 
the reclamation and iniprovement of low lying 
swamps, by means of which these wastes have 
lieen converted into arable land of hi^h fertility 
The method adopted consists essentially in ai 
verting the mud charged waters of these nvers, 
when they become dammed back by tidal cur 
rents, ana leading them o\er the grcjund to be 
ameliorated Here by embankments and sluices 
the watei‘8 are confined within a deflnite area 
until they have debited their buiden of silt 
they are then i iin on and the process is repeated 
as often as may In* found necessary M'arping 
IS obviously possible only when the lands in the 
neigh iKiurhoM of the nvers are below the level 
of high tide or flood 

In Egypt the penodic inundations of the Nile 
similarly ennch the level tracts along the river 
In the process of time tfiese accumulations have 
converted and land into one of the most fertile 
regions of the world 

Tbe soil produced by warping has all the 
characteristics of fine alluvium. [t n ] 

Wmrrmnty — A warranty is a guarantee, 
express or im^ied given by tne seller to a pur 
chaser of land or gc^ds but the subject is nere 
treated with reference to goods only as opposed 
to bentage Warranty as regards Englana and 
Ireland means an agreement wiH) rerorence to 
goods which are the subject of a contract of sale 
hat oollateral to tbe mam purpose of sucdi con 
tiaoit the breach of which gives nse to a claim 
for damages, bat not to a right to reject the 
goods andf treat the contract aa repudial^ As 
rmrds Scotland, a breach of warranty is deemed 
to Iw a failure to pehForm a matenal part of the I 
oomract. (Side Goods Act^ 1893, aec. 62 ) 
yeL.nL 


In a contract of tale, nnleaa the oiremnstaiioia 
of the contract are such as to show a difierent 
intention there is (1) An implied condition on 
the part of the seller that he has tbe right to 
sell the goods (2) an implied aarranty tl^ the 
buyer shall haie quiet possession of the goods 
(3) an implied warranty that the goods shall be 
tree from any incumbrance in favour of a third 
party not made known to the buyer when tho 
contract » mada 

There is, however no implied warranty as to 
the quality or fitness of goods except unmr t^ 
conditions referred to in the article on Sals 
(which see) Subject to the exceptions above 
referred to the maxim of law is caveat emptar 
that IS to say a buyer who has seen and exa 
mined goods must be held to have approved 
them and unless fraud on the jiait of the seller 
l>e proved cannot aftei wards t eject them on tiie 
ground of alleged fault 
Tlie question of warranty aiisos very fre 
quently with regard to the sale of animals and 
especially of hoises As the sale of horses is 
goveined by the same rules as apply to other 
moveable property there is no implied warranty 
of soundness and a purchasei should always ask 
for an express warianty An oxpiess waiTanty 
may be either verbal oi written and every afiii 
niation at the time of sale is held to be a 
warranty provided it appears to have been so 
intended But every statement made by a sellei 
anxious to make a sale will not amount to an 
express warranty and such boastful recommen 
dations as are commonly made with a view to 
eflecting a sale do not necessarily amount to 
a warranty and must be taken with the pio> 
verbial grain of salt Consequently a piuaeiit 
purchaser will always insist on an express wai 
ranty in wnting Kee ait Salk [d b ) 

WArr^n — Rabbits ato gregarious anitnalH, 
and a large number of then burrows are usually 
found in close proximity to each otb^ forming 
what 18 known as a rabbit waiTen These wai 
rens are to be found in widely different situn 
tions for the rabbit is nn adaptable creatuie 
and will flourish in very varioa enviionments. 
The holes are soroetimeH c xcavatc d m open fields 
sometimes in woods and occasionally they ran 
be seen high up on the face of a Randy cliff But 
perhaps the type of country most favoured (or 
most infested) by the rodents is open sandy 
downs, whero there is plenty of grass for them 
to feed upon and a sufficiency of cover m tbe 
shape of gorse Ac 

Shooting over a natural rabbit warren often 
provides excellent s)X)rt but for the sportsman 
to whom a plenitude of targets makes a special 
appeal nothing is bcj good as an artificial warren 
Such a one can be easily cicated even in an ap 
parently unsuitable sp^ A field is select^ 
dose to a wood in winch the quadrupeds an 
known to dwell and the meadow is them fenced 
around with rabbit-proof fencing, apertuvee large 
enough for the animals to pass tliroagh henig 
left at intervals. Iron doors are fittcwl to the 
openings so that tb^ can be closed at wilL 
Food and artificial cover are provided for them 
within the enclosure, and alter a few months 
immense numbers will have grown accustomed 

t78 
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to availmg theiMelves of the opportunity One late frost, wind, and ^ng droughty l^uee the 
night all the doom are closed, and on tne next protection thus afforded is most valuable for the 
day there will be a prodigious expenditure of thnving of the young plantation 
cartridges [h s R. b.] 2 The most suitable kinds of tiees are usually 

WWLrtm (Verrucflp) cause disfigurement and conifers on most classes of dry land with soft- 
often great annoyance to animalH according to aoods (Alder Birch Willow Poplai) and also 
their size, situation and variety They are com Spruce and Thum gigantea on loa lying and 
posed for the most part of piled up epithelium I moist lands Wheie waste lands aie suitable 
nut encysted fibro fatty tumouix under the skin I for broad leaved trees the soil is usually quite 
are commonly called watts by stockmen and good enough for being reclaimed and used agti 
require simple remedial measiires We tiiav culturally Among conifers Spruce is, in general 
conveniently divide waits into the pedunculated on the whole the most suitable kind foi shallow 
or such as have a neck the broad Liased and the and moist soil and Scots Pine foi a diy tract 
encysted Ihe fiist vancty offer veiy little while Larch does liest on land having good 
difficulty as they aie easily stmiigulated by natuiul drainage Douglas Lii in shelteted situa 
vaxed ends or othei ligatuies of uriyitlding turns and Silver Lii on a deep and somewhat 
material and of a thickness suited to the ]mt heavy soil Thuja mpantea and tupre$8u$ mjou. 
ticular wart to be got rid of The bioad Imsed rocarpa also do well in man^ jiaits of the west 
must usually be disposed of by solvents of which of beotland (eg ( aiilattei and fknmoie in 
we have a choice lor such as nu situated iqion Arg^llshiie) Tlu best class of 2 jeai 2 trans 
the belly oi limlm we may employ 1 pait of plants is needed (except with C wacrocarpa) 
arsenic mixed with 2 |)aita of soft sc»ap taking and it is of far inoie importance that the plants 
caie not to injure the skin atound and not to should Is bushy and stuidy with well developed 
drop poitions which fowls ma> pick up Lor hbious roots than that the} should lie biggei 
warts about the eyes and mouth and iijKm the than from 1 > to 18 in foi Spiuce 1 me or Silvci 
teats of cows we must be content to use milder Lii oi 18 to 24 in foi Ijaicli Douglas Fir &,c 
ajiplications such as 1 [lart by ineasute of sail 3 If the soil be di> and poor and |>ai ticularly 
cyiK acid to 8 paitsof cullcxlion painting on this if notching Is the planting method adopted the 
mixture ia})idly day by day, and about the fouTth plants mav have to 1 h set at 3^ ci 3 K apart, 
day picking off the scab to facilitate the sol imt othti wise 4 by 4 ft (2722 pei acie) is auout 
vents action Ihe latge masses often called the avciagt numlKi icquired in oidei to get 
anglebc 1 1 les should be t^c n hold of boldly and the voung plantation to close up well before 
twisted oil with force the teaiingaway favours the tenth yeai Unless there Ik? a gesai local 
the arrest of hn moil hage afterwards tfie arse m market for eail} thinnings close planting may 
cal soap may lie rmpliod [it ^tti luoie of a drawliack than an acivantage 

WMhIng; OT 8hMp See Siifep Wash Notching is only suitable for a very light soil 
iNfO and even then it should usually Ik* found more 

Wmsp. See Vksia pi< htable in the long run to adopt pit planting 

Wmp a black wasp like beetle with a C shaped oi an S shajKd conical spade on 

See CiYTUS arietis all suitable soil the cheapest and simpUst form 

Waste Land Plant! niT, like woodland of pitting (see Planting) And the girwth of 
planting of any other description can only lie weeds close to the plants can be kept clown by 
successml wlieie thoi'o is a favourable combina picviously inverting a gessi big sod and either 
tion of the fedlowing five factors (1) Suitable notching e»r boring through it with the s|iade 
soil and situation, with such soil prepai-ation as while lifting the sods from a continuous line on 
may be necessary (2) suitable kineis of tices, a wit hillside also helps to drain the land (eg 
aiKl of a suitable size and quality (3) a suitable as at C/orrour in Inverness shire) 

method and distance of planting (4) adequate 4 Weeding is usuall> necessarv for at least 

protection against weeds, human actions live two years after planting land previously grazed 
stock, game and v ermin foi some years, till the over liecause the glasses &,c come up very 
young plantation has thoroughly established strong aftei the cattle and sheep are removed 
itself and (5) immunity fi'oni seiious damage And if there have been some softwoods on the 

by late frost^ drought, fire, insects, fungus area prev lously then stool shoots and suckers 

disease, &c vvill cxime up so strongly as often to occasion a 

1 Soil pi'eparation is essentially reciuired on good deal of expense in preventing them from 
very wet land which must be more or less thor doing harm In such cases it is usually best 
ouffhly drained befoi*e it can be considei’ed in not to remove the trees till the young plants 
a fit condition for planting and the drainage have fairly established themselves, 
should be done well in advrance of the planting 5 The chief dangers to which young planta- 
(see art Drainage op Woodland Soil). Where tions on waste lauds are expo^ are late frosts, 
the surface soil is shallow and resting on stiff weeds, and game (especially black cocl^ rabbits, 
till or moorpan this has to be broken through and hares) ^ ] 

by trenching or subsoil ploughing in strips and Wat#r — Of all substances occurnng in 
where the soil covering is of such a nature nature, none transcends water in abun&nce 
(bracken furze) as to m likely to choke the or importance. In the liquid form it covers 
young plants, ^is has first to be cut and its four-fifths of the surface of the globe, and con 
growth checked by burning over the area~-ex stitutes a similar proportion of tbe totM 
cept where, as is also usual on heather land, it is of animal and vegetable matter In the form 
best to i*etain the heather to give shelter against of vapour it occurs in enormous quantities in 
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the atmosphere, and in the solid form, as snow 
or ice, abonnde in the colder I'e^pone of luouti 
tame and around the Poles. It is the universal 
medium in which the life processes of plants 
and animals are carried on as well as most of 
the chemical changes that occur in nature It 
exercises an incalculable influence upon climate 
and in other wajs has throughout the ages been 
a determining factor in the history of the world 
As met with in nature, water is never pure 
but always contains dissolved impurities arising 
from mateiials with which it has been in con 
tact. So great and universal indeed is the sol 
vent action of water that the preparation of ab 
solutel V pui'e water is almost imjxwaible although 
the degitt of iinpuiit> may be I'oduced to an 
infinitesimal quantity without gieat difficulty 
by a carefully conducted piocess of distillation 
In the pin e state water is a chemical combina 
tion of the tMo elements oxygen and li}diogen 
in the pioportion of 8 paits by weight of the 
fomiei to 1 of the lattei It changes into the 
solid foim (ire oi snow) when coided to 0 C 
(=32 h ) and into the state of \apout at tom 
peratures al>ove this, the rate of va)X)rization 
neing dependent upon the temperature and also 
upon the preasui'e of the atmosphere— as ic 
corded b) the baronietei -upon the suiface of 
the water The higher the tempemtuie oi the 
lowei the baiometnc pitssuie the greater is 
the tenden(\ of the watei to pass into vapour 
or steam When water exposed to the a\etage 
barometric pressui^e of 76 cm (= 299 in) is 
heated its temperature rises until it reaches 
100 ( ( = 212 I) at which point it remains 
stationary whilst the water l^ils tc is con 
verted rapidly into steam bubbles of which aie 
formed thioughout the entire mass of the liquid 
This boiling point varies according U the 
atmospheric pii^ssure upon the suiface of tin 
water being higlier the greater the pressuie 
Thus, for tins reason water IkuIb at a h wc i 
temperature at the summit of a mountain titan 
at its liase and indeed, at very high levels, the 
tendency to evaporation may be so great as to 
constitute a serious practical problem in connec 
tion with the storage of water 
The conversion of ice into ice>oold water and 
of boiling water into steam is accompanied by 
the absorption of large quantities of heat which 
are stored up in the water and steam respec 
tively and given out again when the steam 
is condensed or the cold water frozen Tins 
latent heat as it is called is a factor of great 
importance in the economy of nature Thus 
the yielding up of the latent heat in the for 
mation of ice tends to mitigate somewhat the 
rigours of the winter frost, whilst the intensity 
rf the summer heat is similarly tempered by 
the great absorption of heat in the increased 
evaporation of wrater to which it gives nse The 
proverbial mildness of island clunates in com 
panson with those of continental areas of simi 
lar latitude finds a ready explanation in these 
facts. Water thus, by virtue of ito latent heats 
of solidification and vaporization, exercises a 
{;reat moderating infiuenoe upon climate 1 1 also 
in similar fashion exercises a great influence 
upon the temperatures of soils, the heat required 


to evaporate the water from the soil being with 
drawn lar^l^ from the soil particles themselves 
and the soil thereby kept coul 
Water is further characterized among liquids 
by its great storage capcity for heat, tlio amount 
of heat I'equired to raise the tenipemtui e of unit 
weight of watei h} 1 degree (its specific heat ) 
being far greater than that requited l>v an 
equal weight of any other liquid for the stiiiie 

E uipose In otliei words, water can atou up 
irgc amounts of heat without its teinpeiatuie 
rising \ei) consideiably that is to say, water 
(and tlu refure wet matei lal such as soil) heats 
up slow ly and cools down slowly The niodt i 
atiiig influence of water upon climate refeired 
to abo\e is still further enhanced In this chai 
actcnstic since the ocean duiing Uit summer 
waims up so b1ow1> that its tempi mture always 
lags applet iabl> liehind that of the land upon 
which it exeiciscB theiifoic aeiHiling influenc^e 
Duiing its slow cmiling in the coldei parts of 
the year on the othei hand it gives up enor 
niouH quantities of heat whieh ajipieeiably le 
duce the mte of cooling of tht atmosphere over 
wide aieas adjoining 

A fuither almost unique property of watei 
IS its inciease in bulk in the act of freezing 
When water at the oidiiiaiy tempeiatuie is 
cooled down it gradually shnnks in volume 
(te lieconies moie dense) until the teinpem 
ture of 4 C ( = 39 2 I ) is I'eaehi d It then 
commences to increase in bulk slowly at first, 
and when 0 C ( = 32 I ) is rencheef, the foi 
matu 11 of ici occuiw and is acconqianied by a 
considerable exjianHion amounting to about one 
eleventh of the bulk of tlu watei In the case 
of other liquids almost witluut exception the 
act of solidification is accompanied by sli linkage, 
and hence the solid produced is densei than Uie 
liquid and sinks Were watii not exceptional 
in this lesjiect the accumulation of icc at the 
bottom of lakes, &.c would so affec t the climate 
over laige tracts of the eaiths surface as to 
enormously i educe the habitable area of the 
globe. In actual fact liowevei lee being less 
dense than water remains at the surface and 
hence is readily melted when tliaw conditions 
set in 

Tlie expansion of water in fitiezing further 
plays an important jiait in the mechanical 
breaking down of rocks into soil the expansive 
force exerted by the freezing water in the ere 
vices and pores of rocks being an exceedingly 
powerful disintegrating agency An idea of the 
pressures that may m exercised under these 
conditions is conveyed by the observation that 
in order to lower the freezing point of water by 
1 C it must be subjected to a pressure of 136 
atmospheres. 

The fact above mentioned, that water reaches 
its maximum density at a temperature above 
its freezing point also has consequences of the 
higWt importance in nature, since it ensures 
that no ice can form upon the surface of a sheet 
of water until the temperature of the whole 
mass has been reduced to this point (4 C). 
Thus, when the temperature of the atmosphere 
falls to (f C the surface water of say, a pond 
in contact with it is cooled, contracts, thereby 
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becoming denser, and smVs, whilst lighter and 
warmer water rises to supply its place This 
in turn cools sinks, and is replaced by wanner 
water and this circulation continues until the 
temperature of the whole mass of water has 
been reduced to 4 CL After this point has been 
attained the surface water will no longer sink, 
however much it be cooled since it is now 
always lighter than the deeper water at 4 
Ifurtner cooling of the deeper layers can now 
only take place by the process of conduction 
from particle to particle, which is exceedingly 
slow w the case of water Hence the crust of 
ice grows in thirknoss only very slowly and 
the Dulk of the watei remains in liquid form 
at 4 C — a temperature not unsutti^ to the 
continued existence of fishes and other aquatic 
animals and plants 

Reference has already been made to the gieat 
solvent powers of water, and these must be kept 
in mind in dealing with natural waters, which 
we may now proceed to consider 

Natiural waters have their ongin directly or 
indirectly in the atmospheric inoistuie which 
reaches the ground in tne form of rain snow 


&c Bain 18 thus obviously the purest natural 
water, other waters approximating the move 
closely to it» the less the rain from which they 
are denved has been in contact with rocks er 
other sources of contamination This is well 
illustrated by the following data — 



lotal Dissolved 
Bolids 

UD])olluted rainwater (39 samples) 

PartaperlOCMXXX 

2*95 

Burfacr water (nvers and lakes) (19 j 
sam) les) 

967 

S{ ring waters (198 sam] ies) 

28-20 

l>ee] well waters (157 samples) 

43 78 


Lv(n ram however, is not puie, but always 
<ontamH traces of impurities such as ammonia 
and other nitrogenous matters, chlotidos amd 
sulphates. Rain failing in or near towns tiis} 
indeed contain relatively large ainountH of these 
iiiiput ities together with suspended matters and 
ff(?e acid arising from smoke The following 
data are instructive upon this point — 


YkABLT AVKRAOE PltOPORTIONH OF iMPt RITIKH IN TOWN AND (X>LN1KY RaIK 
(I -vrU iH»r million) 
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Aftei reaching the suifaoe of the earth tlu 
rain acquires fuithei impuiities owing to its 
solvent action upon riaks and olhei luateiials 
with which it conies into contact Iho more 
prolonged this contact, and the niora soluble 
the ingredients of the rocks &c, the grtatei 
will be the contamination sufieud In the water 
Its histo^ during this stage may be exti enu l^ 
varied. Thus the rain may fall in uninhabited 
districts on unmanured soil or it may fall on 
soil impregnated with manunal residues it 
may largely run off the sui face into the streams 
or it may percolate through greatly \Tirying 
depths of soil and rock ana emerge in springs 
or wells it may come into contact only with 
difficultly soluble materials such as granite oi 
with the relatively easily dissolved chalk From 
these considerations it will be clear that great 
differences in character are found in natural 
waters Indeed their value for domestic or 
trade purposes is largely determined by the 
nature ana amount of the impurities contained 
in them. 

Before dealmg with the classification and 
merits of different types of natural waters it is 
necessary to give some explanation of the kind of 
information that is sougnt for in the examina- 
tMm of waters with a view to obtaining evidenoe 


I as to thoir suitability for drinking or other 
puiiKisea 

1 Va/uaHon of ffater Supplies — The utmost 
I iiupoitance is attached to a knowledge of the 
source and history of the wat< r these being in 
iiianv cases such as to enable a re liable opinion 
to be arrived at without resoit to anahsis. 

The colour taste and smell of the w ater espe 
lalh after storage in a closed liottle may ahm 
fuinish useful supplemental^ information 
In the great luajoritj of cases, however, no 
reliable estimate of the lalue of a water can 
l>e based Bim]>h upon an examination of its 
history and outward characteristics but it is 
necessary to supplement the knowledge obtained 
of tliese by a more or less extended analysis of 
carefully procured samples For the purpose 
of i^mphng a glass stoppered bottle of at l^t 
half a gallon capacit\ should be used. This 
should be thoroughly cleaned, nnsed repeatedly 
?ii i water to Ub sample^ then completely 
filled securely stoppered sealed, and fonKurd^ 
to the analyst without delay 
The nature of the analysis made with the 
sample will be very much simpler if the water 
is required merely for steam raising «r wai^ng 
purposes th a n if inteiidsd for dnnkiog or dairy 
purposes. 
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VahuUwn of Wai&r mtmdtdmijy fot To^kJMctd 
Pttf 7 K>« 0 i.— In the former ceae the analjeis may 
iiaoally be limited to estamatione oi the total 
mUid* {mmndod and dmolvod)^ aeidu^ and 
kardn$*9 ox the water For the owing of these 
factors the value of the water see art 

Water supply Only the last named needs 
further explanation at tins point 

The term * hardness ’ as apphed to waters is 
luised upon the relative ease or otherwise with 
vhich the^ will fuim a fairly permanent lather 
with soap. Waters which form such a lather 
only with difficulty and at lelatneJy great ex 
pendituic of soap aie teiuied haid in conti'a 
distinction to such as lather easily which are 
ti rmed soft The pi npei ty of haitlness ai ises 
flora the presence in dissolved fonii in the watei 
of Bulistances (usually sulphates chlorides and 
bicai bonatcH of lime and magnesia) which inter 
act with the soap foiming insoluble substances 
which separate out as a scum upon the suiface 
of the water Hardness due to the presence 
of bicai boiiales can be removed bv iKuliiig the 
water oi by the addition of slakecl lime and is 
termed temporari/ hard mu as distinguislied fioni 
the hardness aiising from the piesence of sul 
pliates and chloiides which is taimed pemuinent 
nirdiiu* sinct it is unaffected by the alsive 
tiiaasuies. It is customaiy to expi'ess the hard 
ness of a waUi as if it weie entirely due to 
carbenate of lime in the watei and to state the 
pitipoition of this « ither in parts per UKitXX) or 
lains pci gallon ( parts per 70 000) these 
guies l>eing alsc reteiicd to sometimes as 
ifegnes of haidiuHH A water is comtuonly 
chscrilsd liard if it shows more than 10 
d grees of hardness (paits |ri 100 000). 

I aluation of H atn intenxied for Dnnl ing or 
/ mi If Puritoscs — The anal} sis of watei that is 
iiitcndeil toi dunking pur|X)8es includes the 
e timabions refeiied to above but less impoi 
taiice iH geneiully attached to them tlian in 
tlie case of watei s intended for technical pur 
poses 

Fai gi eater importance is attached to the 
d fteiniination of tlie nature and amount of any 
oiganic (le animal or vegetable) matter pic sent 
in tile water This will have its origin in vege 
table or animal matteiw with which the water 
has come into contact at some stage of its course 
Ormnic matter of vegetable origin (from pesat 
Ac.) IS commonly regarded as practically harm 
less and negligible except in so far as it imparts 
a brown tint to the water and renders it un 
inviting in appearance and unpalatable The 
presence of or^nic matter of animal origin on 
the other hand is regarded with the very gravest 
suspicion owing to the possibility of the con 
laminating animal matters being of the nature 
of animal excrements, which may be infested 
w ith the germs of dangerous diseases Many 
epidemics, notably of Asiatic cholera and typhoid 
fever have been disseminated by wraters pol 
luted in this fashion and it is in this direc 
tion that the danger chiefly hcM. The solid 
excrements of anim^ are alwrays infested with 
myriads of bacteria, including some types which 
ars knowrn to produce a tendency to diarrhcsa 
and s imil a r intestuud disturbances when intro- 
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duoed into tlm human digestive tract In eddi 
tion, the excrements form a favourable msduixn 
for the propagation of many of the moet dan- 
gerous disease producing organisms, whidi retain 
their vitality when washed out by water lliere 
is thus something far more important than 
sentiment involv^ in the objection to waters 
that ai*e polluted even to the slightest extent 
with impuiities of animal origin 

rhe estimation of tlie amount and chaiwctei 
of the organic matter in a watei is Insist with 
the greatest difliculties, and in practue can milv 
lie etfected indii*ectl} The most diixct iii< thtal 
IS that introduceil by l*iankland in which tli< 
solids c*ontatiied in the water at'e isolated and 
then content of oigann taibon and of oiganui 
nitrogen detennined The amount of dganic 
caibon may be taken ns a mtasuie of the total 
amount of oiganic matUu whilst the ratio of 
nitiogen to cm bon will often fiitnish a due as 
to whethci the organic mattei is of vegetable 
OI of animal oiigin since the latter Xorm is 
usually much moie nitioginouH in chaiacter 
than the foimei Thus a water polluted with 
sewage will usually be feund to contain sum 
picioush huge amounts of l>oth laibon and 
nitiogen in oiganic foima, when as a watei con 
taminated with |icat oi f»tlici vegetable matter 
will contain i>ut httli oiganic nitiogtii as com 
pai-ed with its c(»nten t of < i game (^rbcui ui tber 

investigation of the watei is necessaiy, how 
evei liefoie the com iusn n an iv ed at u|)on these 
lines can be accepted as icliaiile since the on 
giiial )K>lluUiig mattei will have undeigoiie to 
some extent a baetei lal feniu ntation (see below), 
the tendency of which is to make animal matters 
less and vegetable mattei s mon nitrogenous 
Hence if the pollution lias u(t lined some con 
Hideruble tinit bcfoie the Hamjile of water is 
taken and analysed the oigaiiu matter even if 
oi animal oiigin may have lieeii i educed by 
this f< imeiitatiou to a lesidue lelativcly poor ui 
niti ogen 

In |R llutcd wateiB freely exposed to the air 
the lull (gen of the oipime matter is more or 
less lapieily cx)n veiled by bacteiial agency into 
ammonia, which then uiidcigots furthei bac 
tonal fei mentation with the production first 
of nitiites and then of nitrates (see art. Nitri 
iiCATioN) Othei baeteiia may under suitable 
conditions, attack some of the nitrate thus 
produced and reconvert it into ammonia, or by 
liberating nitiogen in gaseous fotm cause some 
of it to be removed fiom the watei 

For these ? easons it is customary in the ana 
lysis of dnnking waters to include cstiriiations 
of the ammonia (free and combined) and mtreUee 
(including nitiitcs) present Ihese ingredients 
in themsdves do not necessanly impaii tlie whole 
sonieness of dnnking watei but it is clear, from 
the explanation just given of their origin that 
they furnish evidence of the highest importance 
as to what the previous histiiry of the water has 
been Thus if the organic nitrogen be high, 
whilst ammonia and nitrates are very low tlie 
contamination is obviously of very recent ongm 
whereas if nitrates abound and ammonia is h>w, 
the source of pollution must be looked for at a 
much earher stage m the water’s history 
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Further evidence a$ to the cbmmcter of the 
organic pollution may often be obtained from 
the proportion of oklonM present (as chloiideS) 
e a common salt) in the water An estimation 
of this ingredient is therefore usuall^r included. 
Animal matter is usually much richer in chlo 
nne than vegetable matter unne (human), for 
example containing usually about 500 parts of 
chlorine (equivalent to 824 parts of common salt) 
er 100 000 In interpreting the chlorine results, 
owever, the greatest caution must be used, in 
view of the widespreail occurrence of common 
salt in many strata of the earth s crust A high 
chlorine content can only be regarded as of im 
portanceasan indication of pollution by matters 
of animal origin when it coincides with other 
indications of such pollution 

Another estimation that is commonly included 
in water analysis with a view to obtaining 
guidance as to the amount and nature of the 
organic matter piesent is that hist intioduced 
by Wanklvn based upon the amount of am 
monia evolved when tne watci is boiled with 
an alkaline solution of permanganate of iiobish 
This albuminoid ammonia is ugaidia as a 
measure of the nitrogenous organic niattei and 
18 mote freely yielded by animal matte ih than 
by those of vegetable otigin The usults may 
therefore l>e intci preted in similar fashion to 
those obtained foi the organic mtiogeii referred 
to above 

A thud method of indirectly measuting the 
extent of contamination with oiganic matter 
18 based upon the extent to which the watoi 
can decoloiire a solution of peimanganaU of 
potash The change that takes jilace consists 
essentially in a lemoval of oxygen fiom the |)ei 
manganate and hence the lesults are commonly 
expi eased as the oxygen absorption of the water 
The amount of oxygen almotbed is legatdod as 
roughly proportional to the amount of organic 
matter present but it furnishes lu* guidance 
as to whether this organic matter is animal oi 
vegetable in charactei 

When the results obtained in the analytical 
processes outlined above aie consideied in con 
junction with the information otheiwise ob 
tamed as to the source and histoiy of the water 
It IS usually possible to foi m a reliable opinion 
as to whethei or not the watei has at an^ time 
Buifei'ed appreciable contamination b^ mattei's 
of animal origin Chemical analysis alone how 
ever, cannot reveal whether the contamination 
will be actively detrimental to the health of 
consumers of the water or not. On this point 
It can only arouse suspicions, but for the posi 
tivc evidence recourse must be had to a IxicUrw 
logical analysts of the w ater The bac tei lologist, 
by methods which cannot be summaiized here 
enumerates and classifies the difierent Iniiig 
micro oiganisms present in the water devoting 
special cai e to the isolation and identification m 
partic ulai organisms that are known to be char 
acteristic of certain modes of contamination or 
that ai^e specihc causes of disease The number 
and nature of the liacteria found to be present 
then decide whether the water is to be con 
demned outright or not If a chemical analysis 
alone be made, then the only safe procedure is 


to condemn all waters that show signs of appre- 
ciable pollution from animal sources. 

Having now explained the nature and signifi 
cance of the vanous criteria of purity commonly 
adopted in the analysis of waters, we may pro- 
ceed to consider the classification and character 
istics of different natural waters. (See table on 
P 87) 

Classification and Characteristics of Na 
TDRAL Waters — Natural waters may be grouped 
under the following heads — 

1 Ram water (including dew, snow hail and 
hoar frost) 

2 Upland surface waters. 

3 Surface water from cultivated land. 

4 Shallow well wateiw 

5 Deep well waters 

6 Fresh spi ing wateiw 

7 Mineial spring waters. 

8 Sea water 

Waters used for drinking or industrial pur 
poses arc deiivcd fiom classes 1-6 Data illus 
tmtive {>f the composition of sucli watei s are 
given on p 87 and will seive to illustiute the 
dim uBSion of the characteristics of the different 
types of watei to which we may now pass 

Ham water has altoady been lefeiied to, and 
litth fuither need be said at tins point We 
have seen that lain falling in distiicts remote 
from human habitations is not absolutely pui‘e 
water but tin piojxirtion of mqiuiity present 
m it is exceedingly small Dew and boat frost 
are alwa>8 less puie than min falling in the 
same locality sinci they are deiived exclusively 
ftom the lowest and most contaminated layers 
of (lit atmospheie 

Inland surface waters (i e surfac'e waters m 
111 untainous oi othei uncultivated and pmcti 
cally uninhabited distncts) rank in purity next 
to the lain fiom which thtv t nginate The 
amount and nature of tin ingiedu nts dissolved 
in them ai t determined iiiainT y b\ the chamett r 
of the soil and \egetation with wliith they have 
come into contact Irom tlic examples given 
on p 87 it will be seen that they do not contain 
any consideiable amount of disM(»l\ed solids un 
less the strata over or through which the y pass 
are faiily rich in carlionate of lime (chalk or 
limestone). They are haidly liable to be con 
taminated with animal mattei's, but ma} con 
tain appieciable quantities of organic matter of 
vegetable oiigm (peat, Ac). They are hence 
remarkably free from ammonia, nitrates and 
nitrites and chloiides are also low Any con 
tamination with animal matter will usually 
therefore be clearh revealed in the propor 
tioiis of these ingredients. If the water be 
deiived from peaty areas it will usually have 
a blown tint 

tburface water from cultivated land vanes enor 
mouslv in character according to the season of 
the year and to the extent, character and man 
unng of the laud over and through which tJ^e 
water has passed This class includes more- 
over the great bodv of river waters, many of 
which become polluted in other ways. The 
essential difference between waters of this cUss 
and upland surface waters lies in their higher 
content of dissolved solids, owing to their more 
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AVEBAQE OOHPOSmON OF NATURAL WATERS 
(Abridged from Sixth Beport of Riron Pollution Oommiaaion 1S74) 
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intimate and prolonged contact with soil and 
rocks of different kind. Of greater practical 
inip>rtance than this, howetei is their greater 
liauilitv to pollution with animal mattens owing 
to the proximity of the cultivated land to farms 
and human habitations, and the use of animal 
excrements for manurial purposea The amount 
of dissolved matters present vanes flp^tly ac 
cording to the history of the water being highest 
in the case of waters from calcareous distncts 
Tlius, the water of the Thames, which is denved 
largely from a chalk area, contains usually (at 


BatUrsea) aliout 30 paits of disscdvcd solids per 
100 OW) as com pared with less than 0 jiaits per 
100 000 in the water of the Dee which is fed 
mainly from older strata chiefly slate and sand 
stone which are very poor in carbonate of lime 
For information upon the effect of soil upon the 
composition of the water tliat passes through it, 
see art Drainage Water 
Shallow veil wcUere are of the utmost practical 
importance since a large proportion of tne popu 
lation 18 still dependent upon supplies or tiiis 
class for domestic purposea For discussion of 
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their value in this respect see art Water 8 up 
PIT Such waters, having been subjected to 
more oi less ptolonged and intimate contact 
with tlie soil and rocks through which they 
have percolated aie natuially in gencial richer 
in diB^ved niatteis than suiface watetii They 
may contain amneciable quantities of nitrates 
but unless polluted, sh* uld l>e practically fiee 
fioin ainmrnia and oiganic nitiogen 

Deep well wutun and spt in</ wattre an veiy 
similar in chaiartci By a Jeep well must be 
undoi stood otu which is sunk thioiij^h an itn 
peivious Htiatuin to a porous watti lieaiing 
stmtum in which the water is held up by an 
iniperviouH Htiatum undt Hying it (see also Ar 
TRMiAN Wflls) Suoh watei M must tluiifoit 
have unduj^onc a vciy thoiough hltration in 
tliiir pel eolation through (onsnh labh depths of 
r (k This iH shown by thou f xtiaoidinai v fttr 
doin fioin oiganu matter or Huspt nded matter 
of any kind Jn many casoH tin y ait cxtiemdy 
hard howt vti tspctiallj if d< nvtd tiom uU 
(4iieouB stiata Ihus, spiing waUis fioni mag 
iiesian linn stone will (ornrnonly contain in it 
than ten tiiins tin piopoition of dissoUtd st lids j 
that IS usually ft iind in tin st emanating fi ni | 


I granitic rock, and may have a hardness of more 
than 50 degrees. 

I t^piinq wcUers are such as contain 

mineial matters that are exceptional either in 
chaiacter oi amount They aie usually classi 
fied at cot ding to the natut*e of the characteris 
tic ingredient into saline sulphur iron (oi cha 
lybcate) magnesia, &c, waters Many possess 
maiked medicinal propeities but as a rule the\ 
aie quite unsuitable for domestic or technical 
purposes 

Sta uater varies much in composition in dif 
feient places and at diflererit depths It is 
everywhere eharactei ized by its lelatively high 
content of saline ingiedients these amounting 
usually to ahe ut 34 parts T)er 1000 in the case 
of ocean watcis By far the most abundant of 
the e saline ingiedients is common salt, this 
fci tiling UKually 7 -80 pei cent of the total 
solids whilst the leiiiainder consists mainly of 
iilphatcs and chloiidcs of calcium magnesium 
«ml potassium Owing to the piesencc of these 
di soVed solids its density is commonly about 
1 Oi times that of pine watci [f" c] 

Water, Underground — bx])ciienc( 

sliowH th it in most distiicts enjoying temperate 
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climates tboic^ is a l(\el somewhere Is math tin 
«oil below whuh the gn und is satuinted with 
watoi eutui in tin dn dn\N of uniiiK i 1 he 
surface of watci thus leachtd in the hinking of 
wells niav be deseiibed as the pei inane nl valet 
tMe If a holing oi well passes thiou^h it foi 
say 10 ft the watei will stand 10 ft above the 
bottom of the well In some cases liowe\ti 



Se 


dippin^ sti ita and wiieiea per 
c d It t n an inq^ermeable one 


Ftp 2 — Section Illustrating the Origin of Springs 
1 High ground where A good rainfall Is ree Ived I lermeallti 


. „ .1 gOO<» .. .... ..... a a .i. (tavwi. I 

Stratum o linpuimtable •tratuni Springs will < merge at n. 


water which has descended fioni highei ground 
may he pi‘e\ented fmiii emerging on lower 
ground by the pi'eseiice above it at that point 
of an impel meaule layer such as a bed of cia> 
It becomes pent in, and is undei the pressuiv of 
the head of watei l>e]und it and above it at the 
place wliei e it has penetrated the ground he nee 
when a well is sunk through the impermeable 
bed into that which carries the water, the water 

* Figs 1 and 2 are reproduced hr mrmiaaiQa from Oolei 
Open-air Studies in Geology (0 Grittn A Cowg 


ma\ 1 Ht up to the sui fm « oi en iIma o it as 
a f uiitiiiii Such w itci H said t > la aitcsian 
See hg 1 foi fnlle r de tails. (See art Autfsian 
\\ n 1 s ) 5N he I ( stmta an be nt into a basin like 
form w itli an imiiermeal le Wd in the ecntie and 
a img of |)ei!utablo rf)ck such as sandstone or 
liimsie lie exposed all lound aitcsiin ceiubtions 
aie nut with in the eenti il ait a '^^ptinqn may 
tmeigein neh an in i up n itnial hssures 
oi giouped almg fiult line ^piings 
also occur w he It a valley lias been eioded 
tine ngb di] 
me able bet 

below (Fig 2) Suth springs emerge 
mucli nt the siiiu Kiel along the valley 
side and often eleteiinine the sites of vif 
lages the oppo ite side of the i alley be 
ini, T)ei liaj)8 cie\ )id of water supply The 
stnen of detailed gooh gical maps will 
1 I usual b show while time is a proba 
bility of e btaining watei continuoush from pel 
nieable stiwto. AVhili sandstone and limestone 
may be looked on as watei lieaiing rocks, it is 
found that e\ en in the se thei-e are C'ertain pro- 
minent joint fissures along which the undsiv 
giound water pi me ipally moves Hence a well 
sunk at a little di tanee from one of known suc- 
cess may proie disappointing The very success 
of the eanier one mav indicate that it araws on 
an eiwily obtained supply more copious thafl that 
which percolates slow ly through the minute in 


89 


Water Buffalo- 

tastieesof the avenge rocL In limeetones, the 
eolnbilitj of the rock m water chained with car 
bon dioxide allows of the formation of consider 
able cares and waterways These hoae\er 
often work down to lower levels, lea\nng their 
former courses dry Excellent spring so fai 
SH quantity of water goes, arise in linieatone 
distncta but the water should be tested wher 
e\er villages are nunieious, since the used u’ater 
of one area often finds its Ma} down a swallow 
hole and einetges elsewhei'e as a teniptinj^ foun 
tain Fluorescein is commonly used in such 
tests, and can often be detect!^ in emet^ing 
waters aftei a jouiney of many hours undei 
groupd 

The discoveiy of serviceable springs in regions 
of massive imjKrmeable locks, such as gianites 
or compact slates, is a matter of skilled obsciva 
tion and the unconscious habit of noting the 
smallest indications of dampness ot change of 
condition on the surface iim} ac*coutit foi the 
success of some so emailed water findera Thtie 
ai'e ceitainlv sonie regions where owing to the 
nature of the pre\aUiit rocks, a geologically in 
structed engineer at a distance would advise the 
C( instruction cf a surfac;e icservoir but where 
close observation ma^ reveal some line of fissure 
up which watei can be sncx^essfully drawn by 
pumping 

Local lainfall is not a sure guide to the cpian 
tity of unde I ground watei since this may itnie 
sent t'aiii that has fallen many miles away The 
oidinai \ sands of the London Basin will hold from 
2 to 3 gal of water in each cubic fcsit and 2 gal 
per cubic femt appears to lie a common hguic for 
white chalk (W Humbe r Water bupph ot ^ Jtn s 
and Towns, 1876 p 40) It is however a fai 
slower picKtss to draw water through chalk by 
pumping tlian it is thi*ough sand or giavt 1 

As a general a\trage liable to gieat iiioelih 
ertioiiH in distnets of eliileient climates and dif 
feient geological stiuctuios it may lx taken that 
one thud of the rain that falls on a district is 
retui ned to the atmosphere by evaporation e \en 
aftei it has penetrated the soil one thud is 
earned away by the streams and one thud sinks 
into the soil and subsoil and contnbntes to the 
mass of water undergrouneL An inch of lain 
on an acre gives 3630 cu ft or 22,635 gal of 
water one thiid of which may thus come to be 
stored [o a J c] 

W«,tar BufFAlo- — The so called Water 
Bufialo IS not a distinct species from the oidi 
nary bufialo of India 61460/74/1) By English 
speaking people, the name has been commonly 
applied to this animal in India and in other coun 
ti les into w hich if has been imported for plough 
ing or heavy vehicular transport, on account of 
Its water loving propensities It haunts as a 
rule low lying marshy places and being some 
what scantily clothecl with coarse hair has the 
habit of burving itself dui ing the liottei parts ! 
of the day beneath the water or mud, with only 
Its eyes, nose ears, and horns visible above the 
surnioe, as a protection against the heat of the 
son aad the irritation of biting flies. See Buf 

FALO [R-ip] 

WeiteraffBM(^afhr/iacfii afictmaU)m greatly 
In de ia a nd aa a nUad. Of the sewexml vaneties 


-Water Divining 

of N the two mostly cultivated are the 

bronze and green leaved the former is the bettei 
of the two Its cultivation being restricted to puie 
running watei usually supplied fixmi siirmgs, 
whereas the green v-anety is chiefly found grow 
ing m still wateie, often stagnant 
Of recent y eaiv it can sa&ly lie said tliat no 
cress from stagnant watci*s evei hiids its way to 
the consumer as the consign nu 11 Is aix sent bv 
laige growei*s, who take eveiy prcnaution to keep 
the beds entirely free from all fon ign niatu i 
and aquatic weeas. The pungent taste of watei 
Cl ess IS attiibuted to an ai uiiatic oil it also 
I contains sulphur and is ricli 111 nunc nil mattei 
and, as a salad is supei loi to any other kind of 
cress, as, cqr the Common ( orden Cress (Lejji 
dmm sativum) liud the Anieiuaii Cress (iiaHtarea 
ptctcoj.) The ioinpei'atuit s of tlu spiings asao 
rmted with this culture accragi alx ut 50 F 
thus extremes of heat and idd are guardcKl 
against When a high water timqMratuie is 
reached the plants become yellow and puny — 
an effect often pioduced on jmiiits gn wing some 
distance fioin tlie souiee < f the spiitig 
Thepi oh ts attending this e ultuie ait but slight 
and do not admit of the foinmti >11 of new lieds 
except in those^ positioriH which offei natiiial 
facilities ( f soil aspect and dost proximity to a 
good maiket Loamy soil resting on a gravelly 
subsoil IS most to In dcsiied the loam piovidts 
a healthy and hrm itotln lei ft 1 thi plants while 
the him gravt 1 bottom greatly faeilit/ites t iitting 
Sandy 01 ptaty lK»ttoms glow gtHsl tiiss but 
these soils rKcasioii luuth exiieiise iii keeping up 
and the cutting can only In sutfcssfiilly p< r 
ftimeel by placing filanks iind 1 iht watei ft t 
the cutteis to stand upon Iht tontiiiu us t lose 
( nipping of thf plants necessitates fte ((lie nt pit 
pagation by taking fMituns f tlu t Id plants 
aveiaging 1 ft in It ngtli anti ti insfeiiing thtm 
tti m w ly pit pan d bf tl in late sumnit 1 J hints 
fi tun whit h tt I propagate aii 1 est laisttl iiiHinuller 
streams for tins cxcIusinc puiptise they then 
gam a stronger constitution 

An exfsiieneed man will tut us many as UK) 
dti/en bum lies |xr day and convty sami tti the 
sheds women are usually cm ployed ftii tying 
and bunthing ami aieiiaid attnerate tif ^cf ]xr 
eio/cn bunches Tht numheK are maiketed lu 
fiats holding als/ut 18 dozen 1 iinches >i in large 
hanipei8(twf bushel) holding ft 0111 JO to 36 do/c 11 
bunches atcoiding to the season the smaller 
niinil^r being often packed in waim weather 
with a piece of ice in tin ct ntre to prt \ ent heat- 
ing ^me grt)W(i*s send cress hiosc in which 
form it IS consigned to ntiithein iiiaikets by 
the night mails from London being |iaeked m 
ham}7er8 bolding frtiru 2 to 4 st. Kaily et nsign 
ments duiing rcliuary and March give an 
avenige return of (yd per dozen bunches while 
onwards into June this may Ixi estimated at 
alxmt 4d [j c n] 

Water Dlvinlni^ —Hie belief in water 
divineis or ‘dowsers is wide^read. Very few 
wells— we are not speaking of bored wells^re 
dug without their assistance The prospectus 
of one diviner states that he has been patron 
ized seven dukes another claims the patron 
age or ahnost as many dukes and two Prune 
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Ministers, one of whom was a man of the scien 
tific attainments of the late Lord Salisbury 
Of coarse the work may (]|uite well have been 
given out on these notabilities estates without 
the knowledge of these distinguished men but 
an agent must have been responsible, and the 
agent of a large estate is a man of Vacation 
As a matter of fact, more than one man of 
science has entered a plea for the painstaking 
consideration of the water findeis claims. Pro 
fessor Bairetts and Mr £ Vaughan Jenkins s 
collections of evidence as to the lesults of call 
ing in the useis of the divining rod are well 
known Again, in a recent correspondence in 
the Times Uie water finders did not fate at all 
liadly But after all the stiongest aigunient 
in their favour is that so many of them exist 
It must be supposed that, in a ceitain aveiuge 
of cases they are successful or they would 
have to go out of business Then many of 
the * dowsers circulars bear the legend No 
water, no jmy This intimation is not to be 
taken too literally peihaps but the livelihood 
of the watei hndeis must depend to a consider 
able degree on tin reputation they obtain foi 
successful diHcoveiies of natei In many cases 
no doubt the success is gained by an ingenious 
vagueness oi by specifying a sufhcient nuinliei 
of sites. It IS not unieasonable to suppose 
also, that some of the watei finding hi ms are 
not unacquainted with geological maps and the 
ordinal y souicea of information oj>en to en 
gineers And, of couise theie is in most dis 
tiiets a large number of places wheie there is 
a very good chance of finding water at a uason 
able depth It may also be said that theie is 
lust leason for suspicion of trickeiy in some 
nandling of the hazel (or other) twig lln 
fixodua operandx of the water finder is to cut 


' a forked twig, and, holding an end in either 
hand, to walk across the ground it u desired 
to test, until the twig turns smartly round with 
such force that if ne does not release it, the 
ends will snap. Sometimes he uses a watch 
spring which curls up at the alleged discovery 
of water The exhibition is an interesting one 
to watch, but it would appear that with a little 
practice the breaking of tne twig and the curl 
ing of the watch spnng could be managed as 
a trick by persons of dexterity The expeiience 
of the present wntet is that of sinking a well 
35 ft and coming on nothing but clay and then 
being persuaded by a local well engineer and a 
local builder to call in a dowser who marked 
out several lines along which water would be 
found within a depth of 20 ft — one site being 
only 17 ft awa} from the sunk well Some 
yeai‘8 aftei wards an excavation happened to be 
made on one of these lines and watei was found 
in gravel within 20 ft The opportunities for 
coincidence fi*aud and self deception are so 
many in connection with water finding that 
the evidence in relation to the dowser s woi k 
needs to be examined with very special cat e and 
skill Tlie better opinion as to the divinei's 
seeiiis to be that, in the uncertain state of our 
knowledge as to the powers of man it is per 
misHible to believe that, in some peisons, theie 
may be a peculiai sensibility to the presence 
of watei s in fissures undergiound and that, 
until the facts aie established the man who 
wants a well sunk and can have the services 
of a local dowsei of reputation at a moderate 
fee oi on the No watei no pay plan may be 
(lai cloned for employing him [ ii c ] 

Wfttar Drills deposit liquid manure and the 
seeds of loot crops simultaneously in ro\^8 or 
di ills. In place of the hopper provided in ordi 
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nary dry manui'e drills is a lar^ metal tank, into out, and to prevent the liquid from overflowing 
which water and concentrated manures are put. the side when working on hillsides. A spindle 
The tank is divided into three or more comp^ passes through the tank from side to sid^ and 
inents connected by ports controlled by sluices on it are diiucs on the outer nm of whi^ are 
to maintain an even quantity of liquid through dredging cups, which lift the liquid as they 
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Involve and ^ it into funnels connected with 
the coulters. quantity of liquid distnbuted 
18 r^ulat^ by valves, which are adjustable to 
allow more or less to fall back into the tank oi 
to pass down the f unnela The seedbox is placed 
at the rear al^ve the coulters, the funnels con 
necting with the funnels of the liquid distnbutoi, 
so that the moistened seed falls into the track 
with the wetted manure The spindle of the 
seedbox is actuated bv a cogwheel gearing con 
nected w ith the nave driven gearing of the water 
dnll Apart from the method of liquid distri 
bution the machine has m(»Bt of the features of 
a dry manure drill [w j m ] 

WAter Dropwort ((Enanthe a^oocUa) is a 
[loisonous perennial marsh plant, belonging to 



Water Dropwort ((Enanthe croeata) 

1 Lower leaf 2 Tnbcrous roots 8 Single flower 
4 I* riilt 6 Cross section of fruit on larger scale 


the nat. ord Umbellifene It is stout and tall 
3 to 5 ft high with leaves repeatedly divided 
ultimately forming wedge shaped segments, each 
B^ment at least i in long and with 2 3, or 5 
lobes at the broaa apex In J uly the large com 
pound umbel of white flowers is conspicuous at 
the apex of the stem When npe the fertile 
flowers form cylindrical fruits, about J in long, 
ci*owned with 6 minute calyx teeth and 2 long 
erect s^les. Perennial character is assured by 
the underground stores of food contained in the 
tuber roots, which are as thick as the thumb, 
and spindlershaped. These tubers, mistaken for 
parsmpa, have been eaten with fatal resulta. 
Confusion ui impossible when we notice that there 
isbotone tuber for each parsnip plants several for 


each Dropwort Sometimes, too Uie leaves, mis 
taken for celery, are eaten and occasion accidents. 
The celery leaf is divided only once whereas 
the Dropwort leaf is divided two or three times. 
The poisonous principle ((Enanthin) is contained 
in a yellow juice distnbuted through the whole 
plant, ]>ai ticularly in the tubers when the plant 
is cut this juice readily exudea 
Otliei species of Dropwoits are poisonous for 
example (Enanthe Pheltandt lum in Mnds with 
tliei*(H>ts hbrous, not tuberous and Enanthe hi 
tvloia in ditches, uith the stem leaves divided 
only once into feu narroa distant segments. 
Stock should be kept away fixim marshes whei'e 
Dropworts grow and fiom plants cleaned out 
from the dit^es, othera ise sei lous accidents may 
occur [a N M A ] 

Water Fowl — The name water fowl is a 
loose term having no precisely defined significa 
tion but popularly applied by landsmen to any 
bud that ft events inland aaters ui estuanis 
of the sea. llie tune has long gone by since 
buds were classified as they were bv Bewick 
eaily in the last century, into land Diids and 
watei buds Nevet theless, tbei e aregreat groups 
of buds which are almost wholly watei birds 
such as the geese and ducks the herons cormo 
rants, grebes divers, ]>etieU gulls, and the great 
family of C haradriidii oi waaers. The greatest 
collections of watei fou 1 that over occui in 
land are duiing very haid winters, when all de 
sciiptions of water buds are driven from their 
bixiduij^ haunts in the noitli of Furope, and con 
giegate in amazing numbers in the estuaiies 
along the eastern coast of Fngland At such a 
time many species of duck may be observed to 
etliei on one sheet of watt i geese and swans 
y in fiocks overhead and uhore the watei is 
open the surface of it is almost black with coots, 
frozen out of their inland haunts redshanks 
and other waders give out their peculiai w}uHt> 
ling A wintei such as this is a paradise for 
unt gunnel’s and nt eveiy shot filed, the air is 
lied with the whunng c»f innumerable wings, 
as the coots rise in a dat k ( loud from the sui 
face of the water The most ( elobrated of these 
localities IS Bieydon Water a large marshy lake 
lying at the back of Great Yai mouth and most 
of the recent observations on water fowl liave 
come fnm east coast natunilislH living on r 
luai Bieydon Water [h b r e.J 

WAter-i^lMS is the name Liven to a sol ution 
of silicate of soda in water The silicate of soda 
is foimed by fusing silica with sodium carbon 
ate or with sodium sulphate and carbon and 
extiacting the product with water It forms a 
thick H^iupy solution and is easily decomposed 
by even weak acids such as carbonic acid with 
the foimation of insoluble silicic acid. In some 
cases the silicate of soda is mixed witli silicate 
of potash a substance having verv similar pit) 
perties. Water glass is now largely used for the 
preservation of eggs. In this country a 10 pei 
cent solution is generally recommended, but in 
America as good results have been obtained with 
a 3*per cent The eggs may be dipped in the 
water glass solution ana then stored upon shelves, 
or they may be kept immersed until sold or used. 
The preserving effect is doe to the formation of 
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the insoluble silicic acid, which completely closes 
the minute pores in the egg shell, and fresh eggs 
so treated will keep for a considerable length of 
time Watei glass is also used in preparations 
for checking the decay of stone in ouildings, in 
making artificial stone and cement for furnace 
JiningH and in othei ways 
Water Hamlook, oi Oowbane (Cumta 
vtroBo) IB an uinbellifeious plant containing the 
deadly poison cicutoxin Professor Hedrick says 
that a piece of the root of Oregon Water Hein 
lock (Cicuta vaqanti) no laiger than a walnut is 
sufhcu lit to kill a cow in about fifteen minutes i 



Water Hemlock or Cowbane (CtoMla virata) 


1 Lower leaf 2 I'lower 8 Fruit 4 Section of carpel 
6 Kootitock 0 Sec tiun of rootstock 


Water Hemlock glows only in i^ater logged 
soil — in niaishes and along watei ways. It is 
a perennial which renews itself fitun a short, 
stout, veitical undei ground stem fi-ootstock) 
This uiidergt'ound part is most deadly and is 
easily i*eoognized when cut lengthways by the 
succession of hollows and ci^oss pai titions in its 
Intel lor The an shoots are 2 to 4 ft high and 
bear large loaves with blades divided not once 
but two or three timea The divisions of the 
leaf blade are nari^ow lanceolate, over 1 in long 
and sei mte along the margin The minute white 
flowers, product from J uly to August, are ar 
ranged as flat topped umbels, 3 to 5 in across. 
Tile fruit 18 very minute, only ^ in m breadth 
and even less in length Stock should be kept 
away from places whei'e this plant grows, and 
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maivh bay containing it should not be g^ven to 
them wherever found, this plant should be 
hand pulled and burned especially the stout 
underground part — the rootstock. See art. Cow 
BANE, where another figure of the plant is givem 

[a n h A.J 

Wmkmr Hmn — The Water Hen oi Afooi 
Hen (Gcdlinvla cfiloropua) is one of the best 
known of British water birds It is lesident 
thioughout the year in most parts of the Bi itish 
Isles though in cold weathei theie is a tendency 
towards a partial migration southwards It is, 
by nature of a shy and skulking disposition 
It IB heavy and clumsy on the wing and when 
surprised on land in the vicinity of watei will 
usually lun very rapidly to the watei s edge or 
lly just alx)V( the suifaceof the ground with its 
It gs hanging awkwatdly down It is an excel 
lent swiiiiinet and divei and when seen on the 
Hui fat e of the water it usually swims along with 
a vigoious nodding motion of the head and a 
gieat display of its white under tail coverts. 
When seal clung foi food on land the bird is 
ctmstantl} jeiking its till iip\iatds and is easily 
It cognized fiom this fcatuie alone The food 
consists of woinis slugs gt iss insects both land 
and water the Ians of diagon flies tS^c The 
nest IS usually built in wet places such as among 
ic eels <11 othei atjuAtic plants oi in the roots of 
tices bUnding b> the ^^attl hut it is occasion 
ally situated on the blanches of tices suspended 
ovti watei the matenals used being taken fiom 
watci plants About eight eggs aic laid ihe 
call note is loud and clear and altogethei un 
like the ciy of any othei bud The name of 
moor hen is deiived fiorn Old English when 
moot meant marsh Du uatci hen can be 
immediateW distinguished fiom the coot by its 
difleieiit appeal uue when on the Neatei by the 
absence of the bald patch on the foiehead and 
h> the conspicuous \ihite of the undei tail 
cove Its [h 8 R E.] 

Waterinfl^ Animals. — C ivmg water to 
hoises befeue feeding them has nt)w supei’seded 
the old custom of vithhdduig it until after a 
meal The carefully kept letoids of the aimy 
and of large studs piove that fewer cases of 
indigestion and colic ex'cui undei the new ays- 
tern ^Vatcr for all sletck should be gnen at 
the tenipe I’atui'c ef the atmospheie and as free 
fiom impurities as possible Ihe preference 
she wn by some animals foi |)ond water that is 
discoloured is due to its softness or slight alka 
linitv Buildings supplied bv pipes should have 
taps or cocks at short inteivaU as a supply 
lunnin^ throughout may exnivey disease trom 
one animal to anothei Lead should not be 
employed in ciate rns, in pipes oi in joints under 
water All tanks and meptacles should be 
periodically cleaned out and ponds treated in 
like manner as the seasons serve In one case 
of recurring illness in farm stock it was aaoer 
tamed that a keg of white lead had been thniwn 
into the pond by someone anxioua to ocmosal 
his theft The watei supply from liver stream, 
and ditch should be the subject of inveatigatum 
from time to time as many causes of ilinAa are 
traceable to pollution which is not suspected. 




MOIOR lUNl WILD CUIIIR 
(Sindcibon & Gif kins Ikdfoicl) 



WAFER HENS NEST . 

NAWAr JUNL> fiAHAOUfi 





Water in the Chest— Water Requirements of Animals 98 


WMmt Ifi ihm O il — !■ 866 art Htdio* 

THORAX. 

W— In ti— H— ui . See art Htdbo- 

OIFHALD8. 

Wat— Uly See KrxraiBA 

Water (Parsnip (Stum latifohum) is a per- 
ennial creeping plant, belonging to the nat ord. 
Umbel Ilf ene, wnich communicates taint to the 
milk of cows that browse it. It occurs on marshy 
and submerged ground in ditches, in ponds, and 
by the sides of streams, often in association with 
watercresses. The stem is 2 to 4 ft higli and 
bears large flat topped compound umbels of white 
dowers. The leaf is pinnate composed of fave 
pairs of leadets sessile on the midrib and an odd 
leadet at the end The leudet itself is over 2 in 
long, and serrate along the margin Cows should 
be kept away from places where this plant occurs. 

Another species of Watti Pai-snip (JStuvi an 
guBtifolium) IS distinguished by having smaller 
umbels distiibuted mong the sides of the stem 
opposite to the lea%CH, also by the leadets being 
lobed as well as seirati [a n m a ] 

Water Power See art Motive Power 
IN Aqriculturl 

Water Rail — Tlie Water Rail {tialhui \ 
aquaticwi) is found in most of the maiwhy parts 
of England while in Scotland, even as fai north 
as the bhetlands, it frequents suitable iocali 
ties, especially in winterjimc It is usually con 
sideied a resident but there is no doubt that, 
like neatly all so called residents it makes a 
partial migration in the autumn In the Nor 
tolk Bioads where the bird is probably moie 
numerous than in any other pait of England 
a considerable trafhe is carried on in the water 
rails egn The bud raielv takes to the wing 
unless absolutely forced to do so Win n it does, 
it IS a very awkwaid dier and alights piomptly 
at the drst lied of reeds that seems to offer pro 
raise of security Ntveithcless it has b«en 
alleged that the bud has settled on a ship at 
sea 500 miles from the neaiest land. Ihe food 
consists of slugs woims snails and acjuatic 
plants. During the breeding season the bird 
mves utterance to a peculiar cry which in N( r 
folk 18 called sharming The nest is made of 
reed and sedge and seven or more eggs are laid 
in It. The general build of the watei rail is 
such as to facilitate its passage through thick 
and matted herbage [n s k i- ] 

Water Regulations. Sec art Water 
Rights 

Water Requirements of Animals. 

— Water plays a part of fundamental impu 
tance in the animal economy Not only is it 
an indispensable nutrient but it forms also the 
medium in which all the vital processes are cai 
ned on It serves as solvent and transput ting 
agent for all the nutrients for the enzymes by 
means of which the nutrients are digested and 
utilized, and for the products of these actions. 

It IS required also for the formation of milk 
and other secretions, and for the removal (as 
urine) of waste products from the system Fur 
tber, It plays a part of the highest impor 
tance in regulating the temperature of the body, 
suice in Its conversion to vapour large quanti 
ties of heat are taken up, and thus removed 


from the body through the akin and lunga. In 
this way the exoeaa oi heat that liberal mding 
always generatea in the body is removed, and 
ovei heating of the body prevented. 

The functions of water in the animal ayatem 
are thus so varied and important tliat it is easy 
to understand why senous consequences attend 
any long continued deficiency in the supply 
The effects of su h deficiency are seen first in 
a slackening of the activity of digestion and 
resorption and in less lomplete removal of the 
nitrogenous waste piodncto from the body If 
the watei supplv continues to be inadequate 
the blood gradually thickens, the body tempera 
tuit uses and fevei like conditions si’s estal 
lished accompanied by a more mpid wastages of 
the body tissues which soon Itads to the &ath 
of the animal Tlie tfiecls of absolute lack of 
water ai'e indied more senous and moie rapid 
111 then action than those attendant upon abs > 
lute lack of food Young animals an t specially 
liable to suffer in then giowth fioni any dfh 
cieiicy or iiiegiilaiity in tbtir watei supply 

Excessive eonsuniptioi) of water iiitd not l»e 
feared, unless tlie animal is com|K lied U it by 
the inclusion of excessive amounts of wateiy 
fcKid oi of thii St exciting ingiedients such as 
salt in its ration If howevei excessive con 
sumption of water be continued over any con 
sideiable peiiod it will lead gradually to an 
accumulation of water in the tissues which in 
consequence will assume a morc5 swollen and 
flabby character The digestive iiowers of tlie 
animal will also lie weakened Moreover the 
removal of excessive quantities of watci fixmi 
the body will exact from the food supplus of 
eneigy which will mateiially leduce the suiplus 
available foi pioductive pin poses 

0|>inion IS divided as t(> the picciH< (fleet of 
heavy consunipticm of watei upon milk prodiu 
tion but ])i( bably It can within naiiow Imnts, 
cKcasion a leiiipomry increase in the fle w of milk 
The amount of watei coiisunied by an animal 
that ih allowed fice act ess to watei vaiics greatly 
with diflcicnt individuals and with the same 
iiidivulual undei diflireiit onditioiiH < f feeding 
tc mix ratui c atmc sjihi iic hiiniidity i<.c Milk 
pi(»(]uciiig annuals lequne im re walti than 
woiknig aninials and these moic than fatten 
ifig aininalH of the same class Young animals 
coijMUiiic more water in propoition t) thur si/e 
than old ones and lean animalH mo e than fat 
Many substances sudi as salt and sug^r if 
given in moie than moderate amounts lead to 
iiici eased conbumption of water 

It will be clear fioin tl e foregoing that it is 
not possible to lay down definite rules as to the 
amounts of water re(iun*ed by the diflerent 
classes of farm animals In general however 
with normal feeding and at otdinary tempera 
tures the consumption of watc i (ificluding water 
in the food) by animals having ftee access to it 
IS much as follows — 

Water cot fumed mi 
1 Ib Dry Matter in food 


Hone 

Sheep 

Ox 

Cow 

lig 


} 


2-8 Ib 

4 -« 

6-S 
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Water Requirements of Plants 


The bulk of the water can if necessary, be sup- 
plied in the form of watery foods, but this is 
not desirable Indeed, no matter how waterv 
the food, the animals will usually drink small 
quantities of water in addition if they have free 
access to it From the data given above, it will 
be clear that, of tlie common farm animals, pigs 
aie best adapted for dealing with wateiy food, 
whilst the amounts of water given to horses 
and sheep must be relatively small 

The temperature of the water supplied to 
animals should be about 50 to GO I If much 
cooler than this it may cause cataiih of the 
stomachy or possibl v moi e sei lous ti ouble Moi e 
over, the supply of the amount of heat it quit ed 
to warm it up to the temperature of the body 
will be an appreciable dram upon the food 1* oi 
the same leason it is picfciable to give the \%atei 
in seveial portions i*athci than m one laige quan 
tity loi leouirements as to quality set Wathi 

As legal us the best piuctice to follow m 
watering animals Kellnei makes the followiiiL 
suggestions Cattle should be wateied at each 
meal aftei the consumption of the fust diy 
foddei, and should lie given as much watei as 
they will consume Hoiscs aie liest wateied 
before feeding oi otherwise poitions of the 
gi*ain food may be washed out of the stomach 
into the intestine and be only impel ft ctly di 
gested Horses that are ovei heated oi have 
i*eceived no water for a long peiiod must be 
wateied with gieat caution Tiiey should Gist 
be allowed to cool down somewhat and to 
lecover then noimal uulse and rate of bicath 
ing With overheateci horses it is best to give 
first a littU hay peihaps just moistened with 
watei, and then evei^ quartei hour to give 
^ladually inei easing amounts of water, stait 
ing with small quantities Sheen pigs, and 
young stock may safely be allowed fieo access 
to water 

Water Requirements of* Plante.- 

Water is by fai the most abundant ingiedient 
of all actively glowing plants. It plavs indeed 
a many sided jmit thioughout the whole cxis 


tence of the plant Tlius it is an indispensable 
nutrient, being lequired notably for the pro- 
duction of carmihydiates. It is further required 
as solvent and transporting agent for the van 
ous food matenals that enter the plant and 
require to be conveyed to the different organs 
requiiing nouiishment as well as for the en 
zvmes upon whose activity depend the various 
chemical changes associated with the develop- 
ment of the plant Moreover it is the supply 
of water that determines the tuigescence of the 
cells, upon which the rigidit} of the plant so 
largely depends. 

All ordinary land plants take in the watei 
they lequire by means of then roots only Most 
of this watei passes through the plant and is 
exhaled in the form of vajwiui paitl) through 
the outei cell walls of the })aitR of the plant 
that are cx|x>8ed to the an but (hiefly through 
the openings of the stomata which ai*e situated 
mainly upon the leaves Theic is thus a steady 
passage of water thiough the plant and it is 
the lati at which this transpiiation current 
flows that nioie than any othu single factor de 
terniineH the lequirements of plants for watei 
The amount of watei tmiispiied by plants during 
then growth \aii(s greatly according to the 
natuie of the jilant and the conditions to which 
it IS exposed ( q intensity of light humidity of 
atmosplieie tcmpeiatuie of an and soil, con 
ec titration and chemical natuie of the salts dis 
sol VI d in the soil watei &.c It is not surpris 
ing then foie to find tliat the results obtained 
by different obseivcis show gieat diveigences 
even foi the same specus i f jdant Thus in the 
case of baiU \ ic suits ha\o been published rang 
ing fiom 262 Ih tc 774 lb of watei tianspired 
per jKiund of di} mattei pioduced in the plant 
and foi peas fiom 235 lb to 477 lb We may 
take 300 lb as a fan aveiage for the oidinary 
held crops and on this l)a8iH calculate roughly 
the minimum watei requiienunts per acre for 
avciagc fields An exanij>le if such estimates 
IS given in the following table compiled by Hau 
( The boil p 86) — 



W iv.htst 

11 ai vest 

Watei til 

Cl p 

W eight of Dry 
Matter at 

11 IV St 

Calculated Amount of Water 
transpired during Growth 
assuming rate c f 300 11 W atcr 
pel 1 11 of I>r> Batter 


tons ]iei acre 

pel cent 

tons pel sere 

tons pi 1 a 1*6 

inches of rain 

heat 

2 » 

18 

2 a > 

(1 > 

6-09 

Barley 

2-0 

17 

1 nr 

4J8 

4 03 

OatH 

2 5 

16 

2 10 

630 

6-24 

^leaclow hay 

16 

16 

1*26 

378 

8 74 

Clovoi hay 

2-0 

16 

1 r »8 

504 

4*99 

Swedes 

17-0 

88 

2*04 

012 

6*06 

Mangels 

80*0 

88 

360 

1080 

10-69 

Potatoes 

75 

75 

1 87 

501 

555 

Beaus 

2-0 

17 

1-66 

4<I8 

4 m 


It will be seen that in all cases the production 
of even such moderate crops as are assumed 
in these calculations demanas that a very sub 
stantial fraction of the rainfall shall pass through 
the plants. Bearing in mind that the average 
annual rainfall over the major portion of Great 
Britain is not more than ^ in , that much of 
this falls during the colder mouths when little 


or no plant growth takes place and further that 
much IS quickly removed fixim the soil by sui 
face drainage, evapi ration, or percolation mto 
springs, there can be no doubt that in many 
seasons the water supply is to from sufficieift 
for the production ot the hwnest crops on 
soils that are unable to supplement the ram 
fail adequately from underground supplies. The 
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Water 

supply may, indeed, in some cases be insufficient 
for even an average crop. 

Speaking generally, it may be said that in 
distncts vmere the annual rainfall is not more 
than 30 to 35 in the conservation of the water 
supply becomes a problem of practical impor 
tanoe to be taken into account in the cultivation 
of the land. See art Cultivation, Effkct on 
Cbkmical and Phtsjcal Properties of Soil. 

Deficiency of water supply to plants shows 
Itself directly in a I'educed pr^uction of organic 
matter (t e retarded growtn) by the plant In 
many cases, ho>»ever if the deficiency be not 
too great, the foiniation of floaer and seed is 
acceleitited and the quality of the giain oi fruit 
ultiniatelv obtained is highei than when with 
an abun&nt supply of watei the giowth of 
stem and leaf is prolonged. In tlu case of the 
finest grades of fiuit and some gmin ciops the 
advantage derived in this wa> fixmi a moderate 
shortage of water may more than compensate 
for the leduced yield. In the case of fodder 
crops howevii where weight is all inipoitant, 
the loss aiising fi‘<mi deficient water supply is 
iii*epArahli c] 

Water Rlighte. — The lights and obliga 
tions of landoM ners ith itigaid to watei falling 
on oi flowing thiough oi past their pi-oiieity 
fall iiit<» thiee mam nivisions, namely (U wheie 
water is not (onhned in any definite channel 
( 2 ) where it flows in a definite natiiiai channtl 
and ('’) wheie it flows in an aitificial channel 
<>nl> the fii'st two divisions aie consideied in 
this aiticle 

1 Water ^0T Confined in any Definite 
Channi-l — 

(a) Snifaoe or Percolating Hafcr and Stag 
Hunt Pf)oU — I’ lowing watei is res conwmms 
that 18 common pi opt it} and cannot la appio 
piiated b\ aiiv man but watei which is stag 
nant or which i uns in no definite chuniiel is in 
a different category Thus all watei whuh falls 
on the surface of the giound IkjU ngs to the 
ownei of the land on which it falls and he nia^ 
deal with it and appiopriate it as he pleases 
provided he does so liefore the watei has ai i ived 
at OI 18 flowing in some natuial channel alnady 
formed Moreovei he is entitled to nd himself 
of it if he wishes, in a natural marine i (As to 
the law relating to drainage see undei Drain 
AOE.) Stagnant water that is to sa^ a pool 
which has no distinct oi perennial 8 ti*eam of 
water flowing fiom it, is also capable of appro 
piiation by the owner of the ground upon which 
It 18 situated who may make what use of it he 
pleases but his rights are limited b> the obli 
gation to conduct his operations with a due 
regard to the rights of his neighboura and so 
as not to increase the burdens naturally falling 
on the propnetors of lower lying ground In 
the case or springs issuing from the ground 
some are so small and so irregular as to foim 
merely indefinite pools of water while others 
ara sufficiently stiong to form for themselves 
at once a definite cluinnel In the case of the 
former the same rules apply as in the case of 
percolating or stagnant water while lu the Jattei 
case they are regarded as part of the sti'eaiu 
and so are incapable of appropriation or diver 
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Sion It has also lieen decided that in the latter 
case It IS not legal to intercept watei liefore it 
reaches the surface and the fact that the source 
of the spring has been built rauiid and foimed 
into a well will not affect the piinciple of this 
decision 

{h) Lndergroumi Ila^er and The lules 

of law which apply to casual watei on the sui 
face of the giound apply to siibtei raneaii watei 
peraolating thixiugh the eaith in no di finite 
couiwe while in the case of ctlhei waUi liaving 
a definite oi known courae the sami luhs wiN 
apply as in the case of watei louiwes to bi ex 
plained pi-cscntl} C onseqiientiv the piopiietoi 
of giound undei which watci flows in no defl 
nite channel is entitled to deal with it exacth 
in the sami way as he would with suifaoe oi 
stagnant watei Ihis question aiises most fre 
quently in connedioi with mines and hira as 
on the suiface the ( jaiations must be conducted 
with a due ragaid to the lights of oiu s neigh 
hours. Thus a inineoaiui is not entitled to 
pump into his levels leading to the h wc t giound 
watei whicli would not natiiially have lenched 
them just as on the bin face tlu ownei of the 
highei giound is not entitled to inueiuie the 
burdens of a lowei piopnetor by pumping up 
watei which might never i isi to the suiface oi 
which might only do so nioie giadualb and 
slowly and in much snialhi voluim In the 
cxeicisc of his light to A[)piopi late oi diveit 
undeigiound wati i flowing in no definite ihan 
lul Hpiings ina> bo cut c ff oi wills emptied 
but such ojxiations give no light i f lecouifie ti 
tlu ownei of tlu will oi spiiiiL mi to a pio 
piutoi who has tluieby found tlu flow of water 
diniinished in a stieam on which lu has iqjarian 
lights On the otlu) hand a piopiutoi is not 
deliaiieHl fioni sinking a well in his c wn giound 
meicly because it deiives its siipph by inico 
lation fiom a luiining stieam tiuieby (iiicit 
ing a ceitaiii amount c t tlu waUs 

2 Water Flowing in a Dfumtf ( iiannkl 
— An entiie^ly diflerent set of piinciphs come 
intr foice in dealing with watci which flows 
in a definite < hannel J liis is les tomnn nts and 
IS not capable of appiojniatu n although eveiy 
piopiietoi thiough whose land it flows has the 
use of the stieam While this is so the banks 
and bed of the stieam l>elc»ng absc lutely to the 
piopiietoi OI pioprietoi*H whose gicmnds adjoin 
in the case of c p|K>site piopiieUns wheic the 
iivei forms a l>oundaiy the dividing line being 
the central line of the iivci bed Dut the title 
to the soil constituting the bed of a river does 
not carry with it any exclusive light of pio- 
peity in the running watei of the stieam which 
can only be appnpiiated by severance and 
which may be lawfully so appiopiiated by any 
one having a right of access to it The nghtii 
of a npanan piopnetor aic only limited by the 
lights c f those in an analogous txisition to him 
self bo, if he be piopnetor of Uitli banks he 
may change the stieam as much as he pleases, 
provided he restores the water to its old channel 
at a point before it leaves his ground, and pro- 
video his action does not affect the stream m 
its flow quantity or quality It is only pro- 
pnetors or occupiers of ground bordenng on 
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a ibream who hare nghta to the water, ami 
eoneequently non npanan propneton, apart 
from contract or servitude, have no rights 
against npanan proprietors fur cbrersicm or 
pollution of the water 

The nfjhte of proprietors bordering on a 
stream may be considered under two heads 
(1) Those of opposite proprietoni and (2) those 
of suc( essi ve pi opt lotora 

1 Opposite rROpRiETORs — A npanan pro 
pnetor is entitled to object to any operations 
which may either cause an alteration in the 
bed of the stream oi affect its banka or divert 
the whole or part of the watei Jt follows 
therefore that a propiiotor may not even on 
hiB own side of the iivei erect anything what 
ever on tlie bed of the stream nor may he 
remove boulders The right to object is abso 
lute since the slightest inteiferenee with the 
course erf running water be pioductive of 
effects which noliody coulcl foi*eBee or could 
have contemplated It is not therefore neoes 
sary for the objecting propnetor to say that 
damage has lesulted or must neoessanly result 
from the opeiations (oniplained of While this 
IB true it does not prevent the defender fiom 
showing that th( pnipomd ojieiutions ai*e of 
such a trifling natuie as could not by any possi 
bihty cause injury Opt rations on tlie lianks of 
a stream stand on a souk what diHerent footing 
for within liniits these may lie strengthened 
or suppoited so as to fulfil their putpse pro 
vided the method of effc cting tins enct does not 
endanger the lands of the op|K>site piopnetor 
Eveiyone has a right to piotect himself against 
damage by flooding if lie can do so without 
injuring bis neighbour and in the case cf extia 
ordinal y floods a npanan piopiutoi may exei 
cise a leasonable selhshiuss in piotecting him 
self but in order tci justify this the acts com 
plained of must bo done to a\oid a common 
danger and no one can tiaiisfei such a dangei 
coming on to his land to tln,t of his neigh boui s 
Thus, when a i ail way company finding that 
by an excessne lainfall a quantitj of watei had 
accumulated on the upper side of then emlmnk 
ment and was causing danger to it cut lunches 
through the emliankment whiiebv the water 
flowed on to the lands of the toniplainant it 
was held that though the conifiain had acted 
reasonably looking to tin safety of then own 
property >et they were liable in damages since 
what tney liad done was not to diive off a 
common dangei but to transfei to the lands 
of the complainant the danger and miscliief 
already existing on their own ground 
2 buocKssnB 1 RoriiiFTORa — 

(1) Limttatiom of Lower Proprietor ~ The 
lower propnetor in a Question with the uppei 
proprietor is limited only to the extent that lie 
lua} not dam up water so as to throw it back 
on the higher proprietor In such a case the 
light to object to the operations complained of 
may emerge although water has not actually 
appeared on the suiface, for the mere ovoi 
charging of the soil with water amounts to a 
nuisance. 

(2) Righie of Loreer Propnetor — The rights of 
the lower propnetor in a question with the 


snpenor propnetor art to liare the stream fknr- 
mg past nim in its natural ffow and not changed 
m quantity or in quality With regard to the 
natural flow any operations which, though not 
increasing or decreasing its quantity yet ^ange 
the speed of the current, may give nse to action. 
The operations complained of may affect the 
flow by increasing Ae speed or ciianging the 
direction of the emrent so as to endanger the 
lianks, or they may affect the flow by o^reas 
mg the speed so as to injuriously affect the 
head of water and thereby decreasing its value 
to the lowei propnetor 

! Ihe lower propnetor is entitled to receive 
the stream without sensible diminution or in 
ciease The case of increase is not so usual as 
that of diminution, but if watei which would 
naturally have found its wray elsewhere be di 
vetted or stored and sent into a stream so as 
to inci’case the flow or the (juantity to the det- 
tmient of a lower propnetor he would have a 
good ground of complaint. Diminution may 
take place either by ordinary or piimary uses 
or by pxtiaoidinary uses, eg for agiicultural 
oi manufacturing purposes Tht pi unary uses 
are drink for man ana beast foi culinary pur 
poses for the purpose of cleansing and washing 
oi feeding and supplying the ordinary quantity 
of cattle Fuither under ceitam ciicumstances 
and piovultd no mateiial injury be done water 
ina> he used and diverted foi a time by the 
upjiei owiK I foi the purpose of iri igation and 
m the same way the upper propnetor may uti 
li/e the watei of the sticam foi manufacturing 
pur|K)Hcs piovided the use was reasonable and 
such as not mateuallv to inUifeie with the 
rights of the lower propnetoi The decision of 
this question will depend upon the facts of 
each jmiticular instance 

h\ei\ propnetor is entitled to demand that 
the s ream j^sing through his lands shall l>e 
flee fiom undue pollution No standaid erf 
pniity ( in lie laid down appliuible to all the 
Htie Hills in the country foi as the quality of 
the ail >aiies in diflerent localities, so does the 
»urit> e>f stiuams and the punt} of a stream 
leqiiently \ane8 at different parts of its course 
While therefoi-e it is impoHsible that a running 
stiiam sbemld ne>t receive m its temrse ccitain 
impuiitic as it passes along no unnecessary or 
Hitihcial impnnty can In put into it so as to 
dimmish the pu^lt^ of the watei as it passes to 
the pieepneteu's tr inhabitants below The pol 
lutiem of the water by an> action of a higher 
pr< pi letoi IS in itself unlaw ful and the object- 
m^ pit pnetor need not show actual injury sus- 
tained Meueover it is no answer to say that 
otheiw are polluting the stream and as the 
rights of a piopnetor ai*e not limited to h» 
present use or enjojment of the water a new 
use will give rise to an action for damages for 
loss sustained in respect thereof The law re- 
lating to the pollution of sti earns applies not 
onl> to streams flowing in definite courses, but* 
w ith equal force to surnu^ oi percolating water, 
to stagnant water and to undergix>und water 
Although a proprietor may be entitled to appro- 
priate or divert such water he must see to it 
that if it be allowed to find its way on to neigh- 
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booring Imnds it it not oontaminated by any 
aetum of hit. 

The pollution of a ttream may unfit it for 
primary utet but even where a ttream it no 
fonger of value for pnmary uses, the water may 
ttill he of value for manufacturing purpooet, 
and in such a cate an> material iiicreate of 
pollution which dettro>t the ute of the water 
oy a lower propnetoi would give rite to an 
action of damages and e\en although the watci 
It not polluted in the oiclinan sente of thi 
word, altering the characUi of the watei hat 
been held to gi%e rise to a giound of action- 
for example, a here mineo'wners i^ised uater 
by pumping from a pit, and discharged it into 
a stieani mun mIiicIi the complainer derives 
water for distilling purposes The water of tht 
stream was puie and soft in quality while the 
added watd though puie >^as hard and the 
amount of added vatei uas suthcient to make 
the watei in the stream as it passtd the com 
plainei s land haid instead of soft and so less 
suitable foi distilling puiqKwes than ilu natural 
soft watei of the stieHin In the cii*cuuiHtaiu cs 
It uas held that the mine**o\Mieis had no inoie 
light to pfHii into the stream foi’eign ’\\ater 
whnh had the (tfect of (hanging its natural 
qualitv than they >^ould havt t< put int< it 
some chunual substance vliuh Mould product 
a similar alteration 

Pin coinmon laM Mhich bos just Inen ex 
plained has la en supplemented b> Statute with 
a M(M to more <tfeiti\tl> thteking the pollu 
tion < f rivers, b> tlie terms of thi liivei*s 1 olhi 
tion ( ontniNt ntion Act of 1876 this Act 
It 18 dechued an offence tr put oi kmutngh 
permit solid icfuse of an} luanufactunng pi< 
cess (1 quair> oi anv lubbish oi ciikUih oi 
an^ othii MaKti oi an^ putiul solid matte t to 
fall OI to lx earned into an> stieam so as to 
Intel ft i-e Mith its flow oi jsilluU its Mateis 
The Act piohibits the drainage cf an> solid ci 
liquid seMage matter into sticams unless it is 
floMiiig in a channel constiuited at the date cf 
the Act and provided all reasonable means aie 
adopted t-o render it unharmful Druna^c fioni 
manufactories iiiines &c is also prohibit d but 
It IS provided that if the polluting mattei is 
carried along a channel Mhich Mas e (instructed 
or in course of construction at tlie date of the 
Act no offence shall l>e committed piovichd the 
iiaity respmsible shoMs that he is using the 
liest available means to tender the |K)llutiiig 
matter innoxious T roctedings under the Act 
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oul only be taken by a sanitary authority with 
the consent of the Local Government Board. 

The supply of water to houses and distnota 
for pnmaty uses has lieen provided foi by the 
Public Hedth Acts, and is outwith the scope 
of this article, bee also under Salmon Fish 
iNo Seashore, Trout Fishinq fn b.] 

Wmt#r Supply — Tlie pixiblem of Mater 
supply has engaged the attention of man fi'otu 
thi veiy dawn of civilization and its solution 
still remains me of the most important of the 
tasks that devolve upcm modern comm uni ties. 
For not only is water essential to the contiiiuid 
existence of man and beast and ever> plant but 
it is required for a great vat let \ of othei pu i jKist h, 
such as the prejiamtion of food steam laising 
washing and general sanitation The fac toi s tliat 
determine the suitability of a MaUi supph are 
b^ no means the same for each of these pui|s>ses 
(see art Watek^ It is in paiticulai mcessaiy 
to discriminate lietMcen the m}uiiemeiits as to 
MUitability for drinking put poses oi pui)3o8eii 
idated theicto (e (/ in tlie daily) and those 
which detcimine t)ic \alui for othei pui|)osetL 

Drinking Watfr- Hk quality of a MaUr 
supply foi chinking pui)Mmcs is mainly deter 
niinen bv its fitecloin oi otherMise fi*oni organic 
mattei of annual oiigin It is practically im 
possible to insist u)>on absolute fioedom fmm 
HU h contamination since it is only conqiani 
tivih iHi(l> that natural Maters aie found I » 
la absolutely above suspicion in this i(H|)ect 
Still tlie Mattr can not Ik legarded as satisfac 
toi> if it shows evidemt of moie than the very 
slightest pollutioi Mith animal mattei Mhilst 
if the lioctc nolog 1 cal examination indicates that 
the (( ntamination c nc n though slight is due to 
Hcviagc the Matt I must Ik Hiiminarily njccted 
as highly dangeious tc health 

It IS uttcily impossible to foim a tc liable 
opinion as to the quality cf a drinking wat r 
fiom Its apfiearance and taste Many Maters 
highly jK II II ted with stwagt an porfc < tly clear 
and atti active in aiqicaiancc If an analyms is 
nquind the gnalcst uire should be taken in 
dniwing tl f HHinph to ensure that it is i-epre 
sentatm of the suppl\ 

The kind of infcii Illation that is sought for in 
the annlysiH of watei intended foi dunking 
purposes lias already been indic^ittel (set aiU 
Watfr) and it is cnly neccMsary fiithei to 
givt heie seme guidance^ in the iiitei pt elation 
of iht results obtained The folloMing limits* 
an veiy commonly used in this conncH-tion — 



I pland Surface M atera 

Otlier Watera 

Organic 
Carbf n and 
Mtroffeii 
together 

.h2S5S’in ' Albuminoid 

abaorl^ in ^roroonia. 
three Houra 

Organic 

Carl n ar i /**A**[', Al)uniin>ld 

tauter ‘ 

Water of great organic pnr \ 
Ity 1 

ater of medium organic \ 
pnntf 

Mlater of eloabtftil organic \ 
punty ) j 

Impure water ’ 

—4 

1 

not more 
than 0 2 

02 04 

04 UG 

over 0 G 

arta per 100 OOi 

0-01 

0 1-0 3 

0-3-0 4 

over 0 4 

[) 

0-0t)6 

O-Od 0 1 

01 0 1 i 

over 0 1 i 

not more 
than 0 1 

0 1-0*2 

0*2 0 4 

over 0 4 

arte jier 100 000 

0-0 05 j (M)*06 

0*05-0 l.i 0*05-0*08 

015-0-20 1 0*08-01 
over 0 ^ ovci 0 1 
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Any such rnnat, hownver, be a|ypli6d vety 

oautioiislv, and in amveng at a final opintoa 
the whole of the unfonmitton ofatamed with 
Mgard to the water nuiet be taken into account. 
Heference has already been made >(aee W vtbr) 
to the valuable ooiifit matoiy evidence of purity 
or pollution that iua> be obtained from esti 
Illations of the ammonia, lutratea, and chlorine 
present in the sample. The data on p 87 m 
dicate what propottions of these ingi^edients 
are commonly met with iii waters of different 
types 

Altliough or^nic purity is the pnme essential 
of a good dunking water, some impoitance 
must be attached to the amount and nature of 
the dissolved solids and to the hardness of 
the water A relatively high content of dis- 
solved solids and a high degree of hardness are 
oonimonly regal ded as uncmsirable in drinking 
waters but on the other hand, the best dunk 
ing waters are as a rule not those which con 
tain only a minimum amount of dissolved solids 
and are absolutely soft It is impossible to 
assign any limits as to the maxiniuni amount 
of solids that may be regarded as safe. Vety 
few really good dunking waters in this countiy 
contain more than 50 pai*ts of solids pei 100000 
parts of watei, l^ie gteat majority indeed con 
tSiKiing far less 

Opinion IS divided as to the I'elative meiits ( f 
ham and soft wateiv for drinking pui puses 
Home credit the calcium and magnesium salts 
with viitues in connection vith bone formation 
others blame them for the production of caica 
reous conoretioiiB ( stones ) in the body Many 
regard the piesenc'e of magnesium salts as moie 
open to objection in the latter ieH|)ect than cal 
oium salts In geneial faiily soft waUis aie 
preferred when obtainable but they havt tlu 
arawback of acting iiiom rapidly upon the leadt ii 
or other metallic pipts through which the watei 
may be conductid tliaii do haixl waters Taking 
all these consideiatioiiH into account perhaps 
the most suitable hardness will be one of about 
6 degree, whilst 2o degrees may peiliaps l>e 
taken as the maximum that ouglit not to be 
exceeded if there is any choice 
The commonly used sources of water supply 
were classified in the Sixth Report of the Puilu 
tion of Rivers Commission (1874) as follows — 


Wholesome 


SuBpioious 


Rangerouf 


mla 


Upland Burfaoe water 1 Moderately p 
Stored rainwater / table 
Surface water from ouUi 1 
vated land I 

River water to which lew > Palatable. 


age gams access 
Shallow well water 


The main characteristics of these different waters 
upon which this classification is based have 
already been explained (see Water), but a few 
further remarks are necessary with reference 
to trtiallow well waters and stored rainwater, 
since these, although classed as suspicious, are 
ve^ largely used in country districts 
&orearainv}at9r varies greatly in composition 
according to the purity of the atmosphere, the 
eollecting surface, and the tank or cistern in 


which It u atored. The roofs of hvMmm sam 
commonly polluted with the excrements of iMMbi, 
W 2 th soot from chimneys, Ac Much of this 
polluting material will be washed down by the 
rain into the collecting tank The oontaniiiia 
tmn will be greatest in the first runmngs from 
the roofs after each period of drought and if 
these could be prevented from entering the 
tank the quality of tlie water subsequently 
collected would he veiy greatly enhanced. In 
any case, if rainwater is to be used lor drmking 
put poses it should first be filtered thrcugh a 
well tended filter of anmial charcoal (see latei ). 
As a rule, however, the pollution is so maiked 
that the watei cannot oe used for ai inking 
purposes lor washing or steam laising how 
ovci it 18 eminently suitable owing to its soft 
ness 

Mallow well waters are, of all waterc used for 
domestic purposes the most fiequently polluted 
with sewage and other refuse animal matters. 
This 18 attiibutable to the common practice of 
sinking the well quite close to the iiouse and 
without any regara to the proximity of pi ivies, 
cesspools manure heaps, oi othei obvious sources 
of pollution In sinking wells attention should 
be pi imarily directed to these points Where 
objectionable surroundings cannot be absolutely 
avoided special precautions should be taken m 
the consti uctioii of tlie well to pi event contami 
nation and the composition of the water should 
be fiequently ascertained 
The geological fornutions most favoui able for 
well sinking are >(ew Red Sandstone Chalk and 
Oolites but the water fn ni the two lattei may 
Ik veiy haid The wt II must be pi operly walled 
111 oi steined with stone biicKwork or con 
ckU the joints being made thoroughly water 
tight with hydiaulic lime nioitai or cement If 
possible the wall should fuither have a back 
mg )f (onciete or puddled clay If a bucket is 
used for drawing the waUr the top of the well 
should be protected by a mised kei b and fitted 
with a good cover If the watei is diawn by 
means of a pump the top of the well should be 
domed or nagged ovei If the water is vety 
soft the suction pipe of the pump should not 
be made of lead 

/Jeep wells if properly constructed, constitute 
excellent sources foi domestic supply although 
the water is usually bai d They are only slo^y 
affected by the rainfall and the level of the 
watei in them is fairly constant They at'e 
always liable to contamination however unless 
piovided with an impervious wall as described 
above. 

Springs form the safest of all supplies for the 
country house, provided that the outcrop of the 
wrater bearing stratum at the point where it 
yields the spring does not carry any possible 
source of pollution If for instance tne out 
crop be of large area and a house or farm build 
mgs be erected at some point of it the punt} 
of the spnng may be seriously impaired thereby 
Mreatnt in country districts may supply a 
water of good quality piovided that the intake 
be situated at a higher level than any house or 
other building dis^arging an etfiuent into the 
stream and that the sti'eam above this point be 
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well fenoed tn wherever junmale might other 
wiee be hkely to gun aooeae to it. 

Water jpor Dairy Porpobeb.— The require 
niente to be fulfilled by a water aupply for 
daily purpoaea are practically identical with 
those for orinking water The two moat prized 
qualities for dairy purposes are freedom from 
bactenal contamination and low temperature. 
Such a clean cool water is moat readily obtained 
fitmi springs or deep wells Hardness is in the 
main a dn^vantage in a dairy water if only 
on account of the difficulty it occasions in the 
efficient cleansing of the utensils and clotha 
Water for Consumptjov by Farm Ani 
MALs — Tlie ideal water for stock is one that is 
pure not too hard and not too cold The hard 
ness should not exceed alxiut 20 degrees (parts 
r 100 000), but at the same time should not 
very low since the lime in the water will 
seive to remedy any lack of this ingredient in 
the food It 18 impel taut above all in the case 
of groining aiiimals and milk pioducing am 
tnals, tliat the water shall not l>e too soft or 
Ikwic troubles may arise Exccssn civ haid water 
(sav over >0 degiees) tends to make digestion 
moie difficult, and indeed is often lefused bv 
horses, thi most fastidious of all animals with 
regal d to the charactci of the Mater supply 
Faim animals in geiieial prefei a soft rivei 
pond < I lake watci to tlu best spring or well 
Mater Haidness furthet lequius to be taken 
into account in boiling foods witli water since 
many foodstulTs {cq peas toots )aie liable to 
be macle hard and less easy to digest if a very 
haid water Ik used 

Watei iich in non such as occurs frequently 
in mooi land disti icts and is recognizable by lU 
yellow colour Mhich disapfxiars on standing is 
said to be unsuitable foi milk cows the yield 
of milk being theieby reduced It has also 
l>een condemned for horses and sheep Green 
colouied water owes its colour usually to the 
presence of alga; and if otherwise pure may 
safely be usecL 

Tui bid water that does not clear on standing 
18 as a rule contaminated with vegetable and 
animal matter and must hence be regarded as 
suspicious. If it contains putrefactne or dis 
ease producing bacteria or other micio organ 
isms in appreciable quantities it must be rejected 
Besides its liability to cause gastric or intestinal 
catarrh diarrhoea, &c., such polluted water is 
frequently the source of intestinal worms and 
other animal parasites horses sheep, and young 
stock of all Kinds being most susceptiole to 
trouble of this nature Many polluted waters 
are indeed harmless, but the nsKs attaching to 
the use of impure water are too great to ^ 
accepted permanently Rainwater should only 
be given to animals when other supplies fail, 
owing to Its liability to gross pollution and its 
extreme softness. further Water Requirs> 
MENT8 OF Animals. 

Purification or Water.— In dealing with 
the purification of water it is necessary to dis 

3 i8h between large-scale methods and those 
on the small scale In both cases, how 
ever, apart from the purification effect^ by 
softening methods (see laterX practically afl 
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the more important proossees are filtration |k<o- 
oesaea. 

On the l€ur^ sccUe the water after standiiig 
for some time in storage reservoirs is filter^ 
through beds of sand and gravel These filter 
beds, as usually constructed, are 10 to IS ft 
deep often of very large area, and surrounded 
water tight walltc Collec ting drains are placed 
on the l^ttom of the bed and over them a 
la}ei about 2 ft deep of btxiken stone, then 
coarae gmvel fine gravel and uppermost a layer 
of fine sand 1 to 4 ft thick A head of water 
of 1 to 4 ft IS maintained at the suiiace Tho 
gi eater pait of the suspended inmurities are 
letained in the fiiMt few inches This surface 
layei soonei oi later becomes clogged and must 
be renewed Filteie of this kina are very efh 
cient in removing suspended matters but have 
little or no effect upon those which are in solu 
tion 

On the small soale recourse is also usually had 
to filti'ation a vai lety of filtering mediums being 
111 use foi the purpose The best of these aie 
animal (bone) chaicoal and spong> iron What 
(vei the matciial used in a small filter, it 
requues frequent cleaning say eveiy six months 
owing to th( accumulation of hlth upon its sur 
face It 18 neglect of this piecaution that renders 
domestic fdtiation mostly a snare and a delu 
Sion the filteied watei l^ing often despite its 
cleanei appeal ame, more seiiously impure than 
before filtration In cleaning the charcoal it 
should Ik well washed and then spread out on 
a tiay and eithei exposed to bright sunlight 
foi a few liouis or baked in an oven If the 
chaicoal ih used in the block foim it should be 
well blushed occasionally 

Storaof or Water If water intended foi 
drinking purposes be stoied the cisterns shoukl 
be of slate non stone glass or brick lined 
Mith Poitland cement L^d should be avoided 
as far as possible, although indeed many watefM 
have little oi no effect upon tainished lead If 
existing lead cisterns aie lepaired the bt ight neM 
lead should be exposed U thr water for several 
days and a consideiable v( luine of water passed 
thiougb the cistern befoic any is used for drink 
ing purposes The use of lead must, however 
in any case involve considerable iisk to the 
consumer Zinc is also acted upon by water, 
and may produce metallic poisoning Galvan 
ized iron is objectionable for the same reason 
and, like wood, is not durable If iron cisterns 
aie used they should be thoioughly coated with 
boiled linseM oil before they are painted A 
wash of Portland cement, renewed every year, 
also affords an excellent protection for iron, if 
carefully applied Portland cement concrete 
(6 parts gravel and broken stone to 1 part beat 
cement) if properly mixed is an excellent ma- 
terial for the construction of water tanka The 
tank must be cleaned penodioally and this will 
be greatly facilitated if it be made either round 
or with rounded comers All storage tanks 
should be easy of access and should be pro- 
vided with go^ close fitting lids. 

Action or Water upon Metals. — Refer 
ence has already been made to the fact that 
many waters exercise a solvent action upon 
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lead and zinc. Copper u also liable to be 
attacked, whilst the action of ordinal^ waters 
upon iron is a veiy familiar observation 
The greatest importance attaches to the action 
upon lead and iron, since the pipes used for the 
conveyance of water are commonly made of one 
or other of these nietala All waters act upon 
iron unless deprived of their dissolved oxygen 
and carbonic acid gas Iron pipes require tneie 
fore to be thoroughly coated with a good pro 
tective paint Wi ought ii*on is usually more 
rapidly affected than cast iron 
The action of watei upon lead is UHually much 
slower than upon non The daii^ei lies how 
ever in the fact that lead is a cumulative fxnson 
BO that the continued dunking of watei con 
taming onl^ tiaccs of lead may eventually give 
rise to seiious lead poisoning Waters differ 
greatly in then effect upon lead some being 
practically without solvent action As a gene 
rai lule soft waters especially if impregnated 
with peaty mattei attack lead much moie | 
readily than haid watei s The latte i if in the 
early stages when the lead is new they excit 
a solvent action tend to coat the lead with a 
deposit (basic lead eaibonate) wliicli piotects 
it from fuitber action Wateis that (xuicise 
an unduly gi eat solvent action iipoti lead may 
be improved in tins lespcct by tieatmeiit with 
finely divided eaibonate of lime te by incicas 
mg their teinpcimry hardness 

Water for Industrial 1 urposes — The 
industrial uses of water are many and vatiecl 
the most general and important being its use 
for the production of steam Otliei uses that 
may be referred to heie are its use foi cleansing 
pui poses m the laundty and textile factorv and 
Its uses m the biewoiy tanneiy and sugai 
factory 

Ha/er for Steam Raising — It has alieady 
been indicated that watei fur this purpose should 
have a low content of dissolved solids especially 
of haitlneBB pioducing solids and should not 
contain free acid Unsuitable watei iiia} cause 
coiroHion of boilei plates and foimation of de 
posits ( boilei scale ^01 ciust ) which not only 
may lead to explosions but cause a seiious 
loweimg in the heating efficiency of the boiler 
Wateis that are iich in dissolved oxygen and 
carbonic acid have a slow coriosivo actum on 
iron which is iiici eased if chloiides are also 
present This action is most pronounced in 
the case of boilei s that aie not in continual 
use Magnesium chlonde is a particularly det 
nmental mgiedient in this lespect, since at 
high tempeiatuios its solutions tend to liberate 
hydi*ochloi 1 C acid which is earned awa^ 
the steam and may do further mischief m the 
steam pipes and valves. Iron plates are also 
corroded bv vvatei’s that aie of acid leaction 
owing to the pi esence of peat oi other causes. 

The boiler scale that aiises from the use of 
oi*dinary fresh wateis consists chiefly of car 
bonate and sulphate of calcium If the latter 
IB relatively abundant in the watei the * scale 
IB usually much harder and more difficult to 
remove than when it consists chiefly of car 
bonate Attempts ai'e frequently made to pi e 
vent the formation of scale by adding different 


substances (*anti mcrustators’I to the water 
A great variety of materials nave been used 
for the purpose, includmg carbonate of soda, 
common salt, tallow and fatty oils, paraffin oil, 
and charcoal This method of treating the 
water is, however not to be recommended, and 
it iH fai better to soften the water (see latei) 
befoie It enters the boiler 

Water for Brewing Purpoeee — For the manu 
factuie of beer or other oeveiages, a drinking 
water of the highest excellence is required The 
water must be fi*ee from decomposing organic 
mattei s oi it will tend U) give rise to puti’efac 
tioii and giowtii of moulds dining the steeping 
of the bailey upon the malt floors and may 
Hiibsequeiitly interfeie with the purity of the 
east fermentation The keejniig quality of the 
cer may also be seruuisly impaired Water 
from spiings oi deep wells is usually ptefeiied 
to that fiom any other srmice The class of 
beei to be biewea determines whether a haid or 
soft vvatu will give the best results The lela 
tive luhiiess in sulphate of lirne of the well 
I waUis of the New lied Sandstone aiound Bur 
ton is commonly legal ded as one of the factors 
of iinpoitancc in detei mining then excellence 
foi the pioduction of pale ales boi stout 
poitei and the daiker colouied beeis on the 
otliei hand a soft watei is commonly preferred. 

Water for I amxdrg or other Washing Purposes 
-—The essential of a good laundiy water is that 
It shall be clean and soft The consumption of 
soap can tlion be itduced to a minimum and 
Its (leansing powti moie efficiently utili/td 
With a hai cl water not < nly is the consumption 
of soij) inciiastd but the soap gives use to a 
(hpositn n (►f insoluble lime salts on the thieads 
of tin fabiK under titatmcnt and tbeieby 
lendtislln i( mov a) of dnt moie difficult This 
IS als( i futoi of consukiable nnpoitance in 
blea( hing and dv t ing 

Mm lions of SofTFviNo WArtus — It has 
pieviously laen cxpl lined (see ait WATFR)tliat 
the haulm MS )f wateis is due mainly to the 
liiesencc in solution (f ( iltium and magneBiiini 
compounds The softening of water thus in 
volves tile lemoval of tliosc substances from 
solution and the piocessts used are diiected 
mainly to this end The most widely used pio 
cess IS that hist intrcaluced by Dr Claik of 
Alxideen in 1841 and still commonly called 
by ins name Ihis piocess consists in adding 
liiiit to tin watei wlieieby the soluble bicar 
boiiates of lime and magnesia aie converted 
into the normal cai bonates. Tlieae are in 
soluble and therefou separate out, and ai*e 
lemovcNi either as sediment or bv filtration 
The following equations indicate the essential 
natiiie of the chemical changes involved m the 
pioccss — 

CR(HC()3)a + Ca(OH)2 = 2 CaC 03 + 2HaO 
Cakium Slake I lime Cnl iiini VV ater 

bicarbonate carU iiate 

MgCHCOah + Ca(OH)a = WgCCb + CaCOa + 2H*0 
Magn sium Magnesium 

bl arbonate carbonate 

The amount of lime required to soften the 
watei may be determined in a small measuio^ 



Water Weed 


portion of the water by adding to it lime water 
from a graduated veaeel^ with frequent shaking, 
until it 18 found to give a yellow oi brown 
colour with a solution of silver nitrate 
Clarks process is obviously limited to the 
removal or hardness due to the presence of 
bicarbonates (* temporary hardness ) and indeed 
does not effect this completely if magnesium is 
pi'esent It does, however, remove iron com 
pounds and a eood deal of the organic matter 
The reraovid of permanent liaitlness (le 
baldness due to the piesence of sulphates and 
chlorides of calcium and magnesium; is a moie 
difhcult problem and has not yet found so ideal 
a solution If the water is lequired foi dunk 
ing purposes the costly process of distillation 
must be lesoited to foi the removal of peima 
nent hardness although simple boiling will 
precipitate the cailxmates and thus desticy the 
temjxnat} hardness Distilled \^atei is very 
tasteless and insipid but this objection can lie 
largely ienio\ed by passing it thiough a filtoi 
of Imne charcoal 

If tlie watei is icquired foi steam laisiug or 
washing purposes only it can be completely 
softened b} tiie addition of a suitable quantity 
of eithei carbonate of soda oi soap These 
matei lals piecipitate the (alcium and magnesium 
no mattei in what foi ms they aie present in 
the watei in the foiiu cither of caiiKinates oi 
of combinations with the fatty acids of the soap 
The folloi^iug equations indicate the nature of 
the changes involved — 

CaCla + Na^COa = CaCO* + 2NaCl | 

C al iuin Aodiiim Calcium Sodium i 

ihl tile curl iiate carbonate chloride 

■oliible soluble insoluble solul le 

CaHO^ + 2NaC,HH380a = Ca(C,8H„Oi)a + ^a,S 04 
( nl( lum S( Hum stearate Calcium S< diuin 

snluhate ( ri ) stearate suit hate 

soluble soluble insoluble soluble 

The defect of tins method of softening is that 
alth( ugh the lime and magnesia aic thiown out 
of the watei the acids (sulphutic and hydio 
chloiic) with winch they wcic combined (as 
sulphates and chloiides) remain in solution in 
combination with the soda (as sulphate and chlo 
rule of soda) These soluble salts impart a 
saline taste to the softened water which lenders 
it useless for dunking purposes They do not 
give nee to scale however in lK)ilei*8 and 
hence the water thus softened is gieatly im 
proved for steam mismg purposes The soften 
mg IS more complete if a little caustic soda be 
usM along with the carbonate of soda Water 
softening prepaiations usually consist of such a 
mixture or of an admixture of lime with car 
bonate of soda 

It will usually be desirable to soften boiler 
feed waters if their hardness is equivalent to 
more than about 10 parts of carbonate of lime 
per 100,000 parts ot water as otherwise the 
rapid accumulation of scale will necessitate 
very frequent inspection and cleaning of the 
boiler [cel 

Water WMd, Water Past, or &uia- 
dian Poiid w aad (see Anacharis cavader 
siaX iR, M all Its names imply, a troublesome 
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doping perennal aooatic. It grows so rapidly 
and spreads so extensively that serious tixiu ole la 
caused in ponds, lakes, canals, and sluggish nvers 
— navigation is interfered with and angling as 
well From Canada this pest has been intro 
duced into Britain, where its spread is assured 
not at all by seed, but solely by propagation 
from leafy shooto To stait with a poitiou of 
a shoot settles down in the mud whei*e it strikes 
root glows and multiplies, ultimately foiming 
a Bwaixl of bottom vegetation By and by, long 
shoots grow up from tlie bottom and branch out. 



Water Weed (Atiaeha/u canadensm) 


1 Female flowei Leaves luaKiiifled 

becoming a forest of herbage effectually block 
ing any waterway The shoots are easily recog 
nized by the whoils of simple undivided, semi 
transpaient leaves They arc stiff and brittle, 
BO that pieces readily detach and float away to 
found new colonies at a distance 

At times the weed is little in evidence, for it 
18 foiming the swaid of vegetation at the bottom 
but every four or five ycara, when the long 
shoots grow up and become rampant the pest 
forces Itself upon our notice It is almost hope 
less to exterminate the bottom herbage which 
18 the real source of the evil We can however, 
remove the long water shoots, thus curtailing 
the blocking power and the spread of the weea 
It IB important to bum all tne shoots removed 
— tender treatment is far too nsky when we are 
dealing with growths so tenacious of life and so 
ready to propagate as the shoots of Water Pest. 

[A.* 11‘A.] 


tom of to mi6 cl tlie Amd% ttm ii/%tii«tt)«^ 
%0fiaotttt«iitliatvhmtwova4f7-od9^ which gem with « snuaU toothad wheel or 
m attached to a iK>le or shaft lomicg a V<«iigle pmioa f so placed at to take the weight a| the 
at the lower end. The Uadea are set horizon water off the axle of the wheel and thoa sedoae 
tall^ and when worked with a jerking action the fnctional reaietance between the axle and 
readily cut weeds and clear thei^lvea. Any its bearings to a minimum. In the lower part 
attempt to use modifications ol the ordinary mow of the wheel the buckets move in the o|mstte 
ing machine knife with fingers has failed, be- direction to the stream m the tail race Hence 
cause the weeds cannot be cleared. Weed cutters the wheel should be kept clear of the tail Water, 
for use in narrow streams have no mechamcal for if otherwise, it would interfere with the fiee 
f— ^ flow of the sti^m, 

' — - ^ causing a resistau^ 

=t] ■ ]"] and a loss of efil 

I ■■ The efficiency of 

y"p 3 ^ — ^ yY awheel is the ratio 

IMtF ,■!!/,! of the useful woik 

II ' ' T~ w 'vv 

I', - vSv eneigy of the water 

II which IS expended 

U JJ LLJ doillg it H, 

/ 111 feet, be the total 

^ fall fiom the free 

Weed Cutter operated by hand power machine fixed in boat or punt level of the water m 

the head tace to tlie 

parts, but ai( iiiadt light enough to Ik woiked j suifau of llie uatei m the tail i ic( and let w, 
with hand like a rake >01 iaip,er HtnaniH a lu pounds bt the wei|,ht of watci ddiveied to 
Biiiiplegeann^ /siv'csa Kdpiocatoiy a( tion to the the wheel pel iiiinute Then the tiidgy ex 
cutter when opeiatfd hy a man anolhei nun pended pei minute would be wii foot pounds 
rowing to take the boat forwaid 1 01 mus Of this amilabh eneigy howcvei a poition 
and laKes a cutter is placed on eithei side of a would be lost in consequence of the wheel dis 


Weed Cutter operated by hand power machine fixed in boat or punt 


steam driven boat a small pctiol ciiliiu being 

used to ojieiatc tlie cutteis With tSicsc > at f ice of the tail lace anothei portion would be 
of thick weeds may be cut pti houi On tlio lost at cntianet to the whotl and i fuitlier 
Nile and in Nigeria, wheie the it is gieat sudd poition would be lost m oveieonmij^ the fiic 


eliaigiiig at a highei Je\el than that of the sur 
f ice of the tail idce anothei portion would be 


giowth the weed cuttci is nH( d in conjunction ti nal lesistaiues of shaft i^eaiiiu 
with a veitical sudd cuttei A gieat atfvantagt Let 4^ be the aveiagc hti^ht db( 


bove the tail 


of the weed cuttei as made by Saundei’son IS that walei at which the buckets dischaige and Aj 
the propulsion and steeiage aie peifoimed by a 


pan of paddle wheels at the leai, which also eh ax 
away tne cut weeds [w j m ] 

Wmter-whoelS. — Water wheels as distin 
guished fiom tin bines, aie laigc \eitieal whuK 
which aie made to lotate about a hoii/ontal 
axis by water falling fiom a higher to a lowci 
level Theie are thiee distinct tjpea of watu 
wheel, viz. the overshot wheel, the bieast wheel, 
and the undershot wheel 

Overshot Wheel — In this form of wheel 
a vertical section of which is shown 111 hg 1 
the water acts mainly by its weight though a 
portion, usually about a half of the kinetic 
energy of the entering water is also utilized. 

The water from the penstock or head laee a 
passes over the wheel through a sluice 01 ad 
lasUble gate s, and fella awuiet and into the ^ j -Overshot Wheel 

buckets at a little distance beyond the summit 

of the wheel, and at from 1 ft to about 2J ft 4 .\ ^ ^ . 

below the siuface of the water in the head i-ace water in the 

The buckets are formed in the rim of the is received in the 

wheel, which consists of a cylindrical sole plate ® 

By ani two annular disks or shrouds c with a ^ lost and of tlie pi^ 

number of vanes or partitions between them, at most wodd, theoreti^lly be 

The vanes thus divide up the run into a number 1 Hence the efficiency 

of compartmente, called buckets. If a is the “ “"t be greater than 



radius of the wheel in feet, the number of - W(H - 4, - , 4* 4, 

buckets IS usually from 5 r to fin, and their ^ ^ ~ H ~ filT 

radial depth from about 10 to 15 in Around 

the run of the wheel, and bolted (in segments) This is called the hydraulic efficiency, and is 



''Now 

lAm wmfikmiiX vokieHj ol m ammot wheol 
flboim nol be gr e ete r tban f It per second (it 
m inwiellj from 4 ft to 6 It m practioeX m a 
greater reiocity than this wonla result m a 
waste of waiter from the backets due to oentn 
Isros Further, the most economical vele- 
cit^Ti r Bay* 'Brith whic^ the water should 
enter die buckets is twice the ^nfdieral 
vdocitj of the wheel, or say from 8 to 

12 ft per second. Hence Aj = ~ should 

befrom^ = l^fttoW. 

64 64 

and the diameter of the wheel 
about II - 1 ft to H - ft 

The actual efficiency of the wheel is 
somewhat less than the hydraulic effi 
cxency s, as given m the equation, and 
usually voiles from about 0 7 to 0*8. 

Hence the horse power of a wheel work 
ing undei an available head of h feet 
and usmg w pounds ( f water pei minute 

will be fioni 0 7 ^ ^ to 0 8 

JJOOO 33000 

In lion wheels tht \ ines are curved 
ind in one piece as she wn in hg 1 but 
in wooden wheels the vanes aie in two 

I ncces as shown in fig 2 one part 
Ring radial and equal to about half the 
ladial depth kd of the buckets. 

The chief ad>antage t f overshot wheels 
IS their hi^h eftdency and paiticulaily in the 
time of diou^ht as the buckets being then 
only parth filled disthai^e at a somewhat 
lowei aveiage level than in times of flood Its 
mam disad>antage is due to its relatively laigc 
diameter and cost of eonstiuction Fuithei in 
consequence of its slow peiipheral velocity it can 
on) v be used advant igeously 
foi di i\ in[^ slow ly moving 
machine! > in which case it 
is vei y suitable for available 
heads of fiom 10 to jO ft 
and a watet supply of from 
4 to about 2 > cu ft per 
second Ovei shot wht t Is of 
much gi'eater diameter than 
50 ft howevei have been 
ccmstiucted — the wheel at 
Laxey in the Isle of Man 
probably the largest ever 
constructed being 72 ft 6 
in m diameter — and instead 
of the power of the wheel 
being taken from the nm 
as in the above example, it 
18 sometimes taken from a 
toother wheel or a crank keyed on the axle 
BasAST Wheel. — A vertical section of a 
wheel of this type is shown in fig 3 The water 
enters the wheel at or a little above the level 
of the axle, through guide passages in the front 
of the penstock the supply being regulated by 
a sluice 8, which is adjusted automaticallr by 
a eentnfuml Bovemor driven from the wheel 
Between tne Dottoms of the backets and the 
cylindrical sole plate m there is a passage which 


aiicm «ir tv «n^ flroB. or ntap «h* 
jM m Mm ilted by imtor or onptM. 
The brant b teiiae to keep the water la toe 
bucketo right down to the level of the tafl 
water, when it eacofmi with but little vebeity 
The buckets, as they discharge, are moving m 
the same dir^ton as the tail water stresm, 0Qir> 
sequently they may be drowned or sub m er g ed 




fig. 2 


Fig 3 -'Hresst Wheel 

without causing any mt( I fe leruewitli thestnam 
Foi this reason bi east wht c Is may he used where 
thcic aie consideiable fluctuations in botli the 
head laeo and tail race levels In tins lespect, 
tluiefoic they have an advantage over over 
shot wheels Bieast wheels howevei aie not 
so (flicient as oveishot wheels woiking under 
favouiable conditions as the clcaianco be tween 
the bieast and the wheel which foi practical 
itasons cannot be less than about i to J in 
entails a loss of watci which vanes fiom 10 to 
1 ) jiei cent of the whole supply In addition 
to this loss of eneigy tlieie is a Joss at en 
trance a loss due to the 1 1 sidual velocity m the 
watet as it leaves the wheel and losses due 
to the friction between the wheel and curb to 
journal friction, &.c These various losses have 
the eflect of i educing tin efficiency to about 
:>0 pel cent in the cast of small wbcols and to 
about 70 per cent in the case of large well con 
structed wheels Breast wheels which receive 
the watci at a much higher level than the axle 
are called high breast wheels and wheels 
which receive the water near the top and rotate 
in the same direction as bieast wheels but 
have no breast or curb are called * pinch back 
wheels 

UvDERsnoT Wheel. — In this type of wheel 
the watei is received near the bottom and acts 
entirely by impulse A simple type of under 
shot wheel is shown in fig 4 It is a wooden 
wheel, with flat vanes or floats set radially 
between two annular disks or shrouds a The 
water from the penstock A issues in the form 
of a rectangular stream, the depth of which la 
regulated by the sliding sluice a, and vanes 
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from a nummum of 8 in to a maximum of about 
m in tunes of flood These wheels are made 
from 10 to 25 ft m diameter, with vanes from 
84 to 28 in deep, spaced from 18 to 24 in 
apart The maximum theoretical efficiency of 
these wheels is only 50 per cent, and the actual 
efficiency is still less, being usually fiom 35 to 
40 per cent They are only usei^ therefore. 



where theie is an abundance of water powei 
notwithstanding the advantages they possess 
of lieing simple in construction and easily kept 
in lepair 

PoNCELET Wheel. — A veiy much impioved 
type of undtishot wheel is the Poncclet wheel 
shown in hg 6 It has curved vanes so dc 
signed as to receive the water fiotii the pm 
stock without shock and to dischange it in the 



Fig 6 — Poncelet Wheel 


tail race without any velocity of whirl Theo 
retically it may have an efnciency of 1(X) per 
cent, but practically its efficiency is from about 
60 to 70 pel cent 

Like othei undershot wheels the speed of 
rotation of the Poncelet vheel, as commred 
with oveishot and breast wheels is faiily liigh 
and the wheel may be used to advantage when 
the * head ’ does not exceed about 6 or 7 ft for 
such work as grinding corn, pumping water, 
&a or where the application of the power does 
not reqiiue a high velocity [h a] 

Watson, Hu0h, of Kslllor (178^1865). 
— ‘We all look on him as the first great im 

S rover and no one will question his tiUe to that 
istinction There is no herd in the country 


which IS not indebted to Keillor blood* Such 
was William MHCiombies testimony regarding 
Hugh Watson and his work Watson was bom 
on his father’s farm of Bannatyne, near Newtprie, 
Forfarshire and he became tenant of the neigh 
bounng holding of Keillor in 1808 Polled cattle 
had been bred by at least three generations of 
his ancestors, and from his father he received 
foundation stock for a new herd Not perfectly 
satisfied with these, he selected shortly after 
waids at Trinity Muir Market Brechin, the ten 
best heifei h ana best bull he could procure (See 
art on Ahekdeev Angus Cattle) By rigoious 
selection and inbieeding he then began to evolve 
a type Vei y little is known legaiding his eaily 
methods He certainly put the best to the beat 
80 Jong as he received no cliecks fioni Aatui’e 
in a bull his liking was a somewhat long fianied 
animal with a round bai rel and good hind quar 
krs No definite lecords have been obtainable 
in connection with the first twenty yeais of his 
ojK lations His cattb at then best wei e superb. 

It some of then pcdigi ees wci e an inti icate maze 
He was a cuat exhibitor but his fame lests on 
hiK gland bulls fiom Taiiity Jock to Old Jock 
(1) and on a magnificent succession of females 
I he most notabU families of Keilloi descent are 
the Kinochtiy Piincesses and Limits fiom Old 
C lannic (1) the Lucas fiom Beauty and the 
Tilts Kuths and Miss Watsons fioin Beauty of 
fillyfoui 2nd (1180) MCombies pui chase at 
Keilloi dispel Sion in 1860 [j ca.] 

Watsonia (Bugle Lily) a genus of very 
putty bouth Afiican bulbous plants (nat ord 
liidca) of old intioduction allied to Gladiolus, 
vith long eiisifoim leaves usually tall stems, 
and fioweis foi the most pait pink seal let oi 
violet one to a suathe and pioduced in June 
and July They should bo giown in sandy loam 
and peat in pots foi gieenhouse decoi ition but 
the flowers OI plants k^ept in a fiame fiom ^^hlch 
fiosts are excluded aie finei They aie piopa 
gaud by offsets oi fiom seeds and lequiie a 
season of lest The species most geneially culti 
vated in gaidens include b aletioidu b an- 
gmia b dennfloia W humilis W Mertana 
and Its varieties b punctata b rosea and 
H sUuUjloia [w w] 

Wavy Hair Grass. See ait Aika 
Wax 18 a toim employed to denote a great 
many substances fouml in the animal vegetable, 
and mineial kingdoms They aie all of the 
nature of fatty mattei*s but moie plastic and 
lustious than simple fats In this aiticle we 
have only to deal with beesivax the pioduct of 
the honey bee For a long time the pioduction 
of wax by the bee was wrapped in mysteiy, the 
genei'al idea being tliat it was gathered outside 
by the bees and brought into the hne. The 
pollen (fertilizing dust) earned on the hind legs 
of the bee as it gathers nectai from the flowers 
was often confounded with it Somewhei'e in the 
middle of the 17th century a Lusatian peasant 
roughly guessed that it was secreted by tiie bees 
from certain glands beneath the abdomen and 
exuded in minute scales from1>etween chitinous 
plates there. Thorley in 1744 confirmed, this, 
subsequently Hunter (1792) and Huber (1793) 
established it beyond all doubt Since then the 
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•ol^faet has been investigated with the utmost 
care, and many wonder^ facts obtained 
In order to produce wax, the bees first ^rge 
themselves with honey and then string them 
selves by the le^ in long plaited festoons fixini 
the top of the nive, remaining quiescent but 
keeping up a strong heat The wax then begins 
to exude nom the abdominal plates in minute 
scales and is seized and drawn out by the hind 
legs of the bee, from which it is passed on to 
the fore legs to be salivated and wrought into 
wax fit for comb building Ihe combs of the 
oidinary kind are about | in thick, with hex 
agonal cells and rhoinboiaal bases on each side 
of the midrib Drone comb is about in thick 
There are about twenty five woiker cells and 
sixteen drone cells to each souare inch the oidi 
nary cell being J in and the dionc cell ? in 
measured across. It takes the bee under noiiiial 
circumstances to consume from 13 to 20 lb of 
honey in ordei to make 1 lb of comb Hence 
all up to date beekeepeis now employ < omb foun 
dation (sheets of wax with the bajats of the cells 
impressed on them) both foi combs in the body 
Ik)x and foi sections in the supei-s In the combs 
thick in the sections veiy thin foundation is 
thus employed. It is of the utmost consequence 
to piiichase foundation fiom a well known and 
lespectable dealei If it is aclulteiated with 
casein and othei substances the bees may take 
to it but it will sag and bulge and break away 
in hot weathei thus causing endless tiouble 
The natuial coloui of beeswax is a pale yellow 
but mu(h de)>end8 on the polhn consumed with 
the hont> — heather yields a white wax sainfoin 
an orange colouud wax The sides of the cells 
ai e generally pui e wax but the ( ovt i in^ of bi oad 
cells is mixed with |x>llen The constituents of 
wax aic caiboii 80 20 h^diogen 1314 oxygen 
6 36 pel cent Its sp gi is 900 to 96 1 it 
becomes plastic at 8/ F and melts at 14> to 
150 F All odd combs and bits of wax should 
be caiefully collected and the pure wax extracted 
thciefiom A very simple way of doing this 
18 to expose it in a fine wire meshed tray over 
a pan of boiling watei When the watei in the 
pan c(K)l8 it will be coveted with a cake of wax, 
the ti ly letaining the refuse Othei and better 
methoefs aie by the Solar and Cask wax ex 
tractors [ii. m c ] 

Wax Moth (Ac/iroia gn»dla\ one of the 
worst pests of the bee hive The moth is of 
a pale yellow colour of a satiny sheen, and 
appears in June and July Its presence m the 
hive IS generally a sign of neglect See Achroia 
WoASOl {Muateta vidgaris or Putorius ni 
valts) a common Carnivore in the same genus 
as the stoat and the polecat It is smallei than 
either of them and is readily recognized by the 
shott tail which has no black tip as in the stoat 
A male is usually about 8^^ in long in the body 
w ith a tail of 2i in for a female tne dimensions 
at e about 7 and 2 in In some cases the weasel 
^^^ufTQs paler in winter but there is no marked 
Msonal change, such as occurs when the stoat 
becomes an ermine. The colour is reddish brown 
above white beneath, and brown in the tail As 
to its habits, the weasel is an active, courageous, 
pertinacious animal, running swiftly, climbing 


and swimming well, persistent in its pursuit of 
field voles, moles, rats, mice, and with an un 
deniable partiality for young birda It is said 
to litter twice (rarely tni ice) a year, producing 
after about six weeks^ gestation four to six young 
ones at a birth The young ai*e exc^tngly 
playful, and the mother detends them with 
ferocity The wt'asel is common through Eng 
land, Wales and Scotland, but does not seem to 
occur in Ireland Its practical impoitance is 
indubitable foi it is one of the natural enemies 
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of \oleB and othei rodent pests It docs lela 
tively little damage to game and should not be 
inoiested A common Scotch name foi the weasel 
IS whittiet , and the smallei female is sometimes 
called a cane [j a t J 

Weather, Influence of on Orope.— 
Apai t fi om considerations of climate tlie weather 
exeits a constant and paramount influence on 
all Cl ops It IS scarcely too much to say that 
it is the most imiKirtant factoi in detei mining 
the yield and the quality of cvciy pioduct 
of the soil bo it agiicultuial oi hoiticultural 
The influence of the wcathei begins toaficet cix)p 
ptospccts 1>cfoio the seed is deposited and con 
tiriues to do so until the hat vest is secuied It 
even extends fuithei foi it affects the condition 
of corn 111 the iick and may bei the cause of a 
rough and damp oi of a hiight and diy, sample 
In considering the effects of the weather 
u]>on crops the influences cf fiost changes of 
temperature or rain upon the land cannot be 
ignoied They are, in fact, most important for 
frost IS one of the best tillage implements, and 
alternations of wet and dry help to mellow the 
giouncl The skilful farmer endeavours to act 
in accordance v ith the changes of the weather 
— ploughing up his land iii anticipation of frost 
and timing his harrowing tolling and sowing 
in such a way as to utilize the changes they 
produce in the textuie of the soil It is, how 
ever principally after the seed has been sown 
that the weathei influences production If seed 
IS deposited in a diy and perhaiis cloddy, lied, 
and the weather continues harsh and dry, gei 
mination is sure to be slow and irregular, and 
after a few weeks of such conditions, hope 
begins to languish and partial failura becomes 
at last inevitid^le with all ciops 
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It msy, hoFunever, be obteieeif tlmt good l&nd 
is less iii)iinottsl 7 effected by bod sessons than 
poor, thin, and weak land and it is equally 
true that well manured and well*hirmed land 
will stand drought or bad weather better than 
imperfectly cultivated and impoverished land 
Farms which are acknowledged to be thoroughly 
well managed often esca^ attacks of rust or 
blight to a remarkable degree Their wheat 
keeps its colour while surrounding fields are 
turning yellow their spring corn continues to 
flourish and their roots to thrive, when on 
neighbouring farms tlie bailey and oats look 
pinched ana thin, and tlie turnips and swedes 
are patchy and stunted Both may be suffering 
from drought or cold laiiis, but the power of 
lisistance and leserve foice in the one is far m 
excess of that of the other 
On the other hand, a beneficent change in tin 
weather pioduces a wondeiful change in ciop 
prospects. A cold and backward spring may 
nave given nse to anxiety, but a waini and 
genial June may as has been truly said, put 
all in tune A backwaid spring is not alto 
gethei to be deploied, and is even ptefei'able 
to too foi wai d a season 1 1 is as the season ap 
proaches its culminating point that the woath<i 
IS watched with the gieatcst solicitude When 
iht glass IS down for haymaking wlien the 
wheat, bailey and oats aie fully shot out into 
eais wlun heavy ciops are liable to be laid 
flat bj tempest oi tom by hail or leiidered 
unfruitful by night fiosts— this is the period 
in which the farmers anxieties with legaitl to 
the weather ate at their height and continue so 
until the hatM.st is gatluna in 

What IS called an all lound good season 
IS lare in the British isles Most years seem 
to possess a distinctive chaiacter borne are 
dioiighty while others aie wet some aro extra | 
01 dinai ily hot while others are abnormally cold 
some aie suitable foi glass and loots while 
otheis are good for corn It is seldom that we 
meet with a season which favouis all ciops and 
for this leason estimateH of yields should always 
be discounted An experienced fanner in North 
umberland once expressed his opinion to the 
writer that he consiaeied he lost nis entire ctop 
through unfavourable weather once in seven 
years—if he allowed a discount of about 14 per 
cent If we take the root emps as an example 
It IS proliable that in southern England it {mr 
tially fails about every fourth year Grass is 
also uncertain, although it has been truly said 
that it alwa} s grows well once in a year Per 
manent grass, indeed, escapes many weather 
nsks, ana this is one of its strongest points 
but roots suffer alike from drought ana over 
much wet as well as from early frosts, which 
stop their growth Corn crops are, on the 
whole less subject to extraordinary fluctna 
tioiis in yield tliau either grass oi roots and the 
annual reports as a rule vary above and below 
average within rather narrow limits. Barley 
18 the most susceptible of our cereal crops, as 
Its value depends so much upon its quality It 
suffers from a late spring but still more from 
continued rain after it has eared. It is easily 
thrown down by tempests, and never recovers 


fromtSie effeetoof fi ia U f nigita hdom 
which are not nneommon A promising' erw 
of harl^ may *go off* m a siape night, and, 
after cutting, the hopes of the grower may be 
dashed by untimely ram, whieh depnves the 
crop of Its brightness, stains it, and reduces ito 
value often by ten shillings a quarter 

[j Wr] 

Nothing IS more certain than that as know 
ledge of weather data accumulates, the farmer 
will be gieatly benefited The effect of the 
autumn rainfall percolation and wastage of 
nitrates on the subsequent wheat ciop has been 
clearly demonstrated at Kotbaiiisted by Mr A 
D Hall The following figures refeiiiiig to ram-- 
fall alone are sufficient pioof that a wet autumn 
and winter must be followed by a diminished 
cioj) of wheat, othei things being equal — 


( OMI IIIISON OP 10 AVeTTKHT AM) 10 DlUfcST W INTERS 
(lSo2-VJ02) KOTHAMSTfcl) 



10 Wettest 

10 Driest. 

Kaiiifull Nov to Feb inclusive 

13 01 in. 

5 70 in. 

Vvtruj, crop per acre 1 lots ( i 

7 8 / 

2b 2 bus 

34 J bus. 


I That tin converse holds in the case of a dry 
wintci IS well shown by the yo«ii 1904-*), whe i 
the autumn rainfall w is 7 81 in as compared 
with 19()i-4, when it was 17 89 in while the 
ciop of 190) was 2 2 bus above the aveiage of 
the pievious ten yeais and 6 bus ab()\e the 
average of 1904 Di Shaw has sliown that the 
rainfall of a gtoup of counties in the south-east 
of England is diicctly and propoi tionatcl^ con 
nected with the wheat ciop Di Nansen has 
demonstrated thit the temperatuie of the Gulf 
Stteam off the Sogne Fioid in May is a faul> 
exact guide to the general weathci conditions 
and the ciops in Noiwaj in the following year 
and the wiitci has collected evidence to show 
that the peiiods of most numcious and fewest 
spots on the suiface of the sun aie ^uides to 
tne carlinessand lateness of the haivcst in some 
paits of England and bcotland 

Mr It H Hooker (Journal of Royal Sta- 
tistical bociet} January 1907} has stated that 
not only is the yield of ciops influenced by 
the charactei of the weather during the grow 
mg peiiod but the weathei at scecltime affects 
the harvest and Mr £ I Sandsten, Wisconsm, 
by means of elaborate investigations, finds that 
temperature and other climatic conditions dur 
ing the summei and autumn preceding fiower 
mg of fruit tices have much to do with the time 
of ffoweting 

The effect of sunlight upon crops is un 
doubtedly very great but the available data 
are scarce A comparison of the hours of sun 
light m a very good gram year (1874) with a 
very poor year (1877X Fans, gives the foi 
lowing figures (from March to July) — 



1874 

im 

Total sunlight 

6C21 hours 

0006 houfs. 

heat 

2006 deg. 

2053 deg. 

evaporatioii 

582 mm. 

SOBmai 

rainfall 

16C mm 

207 mm.. 
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Tkm mewm of hm^ moA la 1874» tho 

good jooTy IS well marked. 

When *koai oMMteato are wori^ed out lor 
maujr plaes% agmcolture may be considerably 
ai'e«le& For example, the Commoa ^mga^ 
vkaoh blooms as early as 29th April at Giasaaii, 
and as late as 17th June at Upsala in Sweden 
requires for its full maturity, and receives, the 
same anseumt of heat or * insolation sum ’ An 
insolation sum is the daily excess above freezing 
of the maximum temperature observed when the 
thermometer is expo^ to direct sunlight. At 
Qieaseu the Syrmga required 1433 deg and at 
XJpsala 1482 deg From such a demonstration 
we may assume that if the heat constants for 
agricultural plssits are known and the insoJa- 
tiQii aums of oifferent distiicts are detei mined, it i 
wiJJ be possible to introduce successfully foLeign 
creps in districts alieie their giowth has not j 
hitnerto been attempted. Those, however aie 
more climatic than weather factors. A gi eater 
control over the crops as they ai*e affected by 
the weather is promised by the successful efforts 
of the Meteorological Department in circulating 
to farmers telegrams desciibinf, the pt*obabie 
weather of the next twenty foui bouts. 

In 1907 those telegrams sent to faimeis weie 
successful in foiecasling the weatliei in 92 per 
cent of the estimates, while only 1 per cent of 
the forecasts were total failurea bcvei al fat met s 
reported that the fortxasts had saved them from 
setioua losses, bee also atts. Aliitude, htxro 
SURE. [r. b a j 

WrnmH In Om±tlm and Harwaa— The 
disease intended when persons speak of weed 
will depend very muen upon the district in 
which It oc*cur8 and the teim misht well be 
dispensed with to save confusion it generally 
means a painfully swollen limb in which the lym 
phai;ic8 are concerned In horses it is known 
IS mflanimatory cedeiua, Monday morning leg, 
or lymphangitis (sef Lymphangitis). Thorns 
and other foreign bodies may give rise to acci 
dental inflammation and much swelling in cattle, 
when it IS also called weed. Wasting fiom in 
testinal tuberculosis and from Johns s disease 
has been called weed, which m some counties 
is synonymous with wasting in a waster*, 
*skinter or rotten* animal [h l] 

WmcIs are here considered under five hea^ 
(1) Origin (2) losses (3) spread (4) contiol 
and extermination (o) most common arable 
land weeds and most commoa giusa land 
weeds 

1 The Origin of Weeds. — From the agricui 
tural standpoint, weeds are all plants that inter 
fere with cultivated crops to their detriment so 
as to reduce the profit therefrom Thus Char 
lock 18 a weed common in corn, and Yorkshu'e 
Foff one common m hay and pa^ureu All ssed- 
wuthng weeds originate either from germinating 
■eeda or from propagative bite of the plant body 
Tkna Charlock springs from seed, rearl Qraae 
(Bulbous Tall Oat) from a bit of the plant body 
often called ^ the pmri*. Couch from a,oit of thi^ 
part of the plant Dody often called the * creeping 
■oet , and so on. Crops do not differ from weeds 
m the mode of their pnidiictiQii, thna tunupe 
(^mg from seed, and ^tatoee from a hit of tne 


plant body oaBad* tuber* Tbka that most diA- 
cult case, name^, the origin of ‘natural gioasea’ 
in paaturea Eyery one of theae grasses has 
sprung up either fr^i seed or from a propim 
tive bit of the plant body in the land, —no other 
source la poaaiole. In addition to seed making 
weeds there are the jport-tuoitsri, which are quite 
incapable of seed p^uction such aio Feius, 
Horsetails, and Moasea All the spore making 
weeds stait either from germinating a|}oreM, ot 
from piopagative bits of the plant body Ihus 
we see that all weeds take their use from seeds, 
fi om spoi Ls, or from pi opagative organs Would 
we then, reduce the multitude of weeds and 
mmimize the loss they bung we must use 8iu.h 
means as we liest can to reduce tho multitude of 
the weed seeds, spoies, and propagative organs 
in the land and take such piecautioim as will 
pi event contamination with sucli tlungs. 

2. I HE Losses due to Weedr — low lealize 
what loss acciues to a farm, to an agt icultuiul 
district to a whole country from the presence 
of weeds Take a very common case on a faim, 
a field overiun with the yellow Mustaid weeds 
Chailock and Bunch Lxjiei inient shows that 
the upkeep of these weeds has reduced the yield 
of Clop by 30 40 oi even 50 per cent Take again 
levalent fungoid diseases in ciops such as (1) 
ngei and toe in turnips, (2) blindness in bai ley 
and oats, (3) white rust in cabbages Thi se dis 
eases can, in ceitain cases, be traced back to 
weeds as a source of infection — I can be traced 
to dial lock and Bunch, 2 to Wall Barley and 
3 to bliepheitl s Purse Considei furthei such 
insect attacks on crops as (1) Tuiiiip fly (2) 
Mangel fly The former is sometimes tiaceabh 
to Charlock the latter to ceitain spec us of 
thistlea These weeds are the bleeding places 
of the fiiea 

Turn now to the eel worm diseases of crops 
namely, tulip root in corn and ceitain forms of 
sickness in clover Tlie eel worms causing these 
diseases can be traced to the presence of such 
weeds as Yorkshire log Buttercups Plantain or 
Bibgrass, Black Bindweed bpiuiey &c Thus 
weeds are the bleeding places of eel worms as 
well as fungi 

Weeds aflect not only ciops but stoi k Youojg 
cattle are sometimes poisoned by Meadow Sax 
fron a weed of calcaieous {pastures. Even dairy 
produce is not exempt fiom their influence — 
witness the taints of the milk and the butter 
when the cows browse Gailick Mustaid, Crow 
Garlick Cbamomile, &c Hiese examples taken 
together show that weeds diinimsh yield of crop^ 
spiead fungoid, insect, and worm diseases, poison 
stock, and taint dairy produce That is to say 
wee^ not only dimmish yield of the crop, but 
lUso depreciate its quality and add to the cost of 
production 

3i. The Spread of WsEDa — ^There are various 
agents of seed dispersal The chief natural dis 
tiibutors ai-e moving air, moving water and 
a n in ialfl, Eveiybody knows thistledown Well, 
this thistledown is but a tuft of hairs which 
acts ms a sort of flying machine for the thistle 
seed. Moving air or wind is accordin^y tbs 
most active disperser el such weeds as thistles, 
daoddionsi siia dnrksi m shorty of all weeds 
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which have organa of flight, such as hairs or 
wings, connected with their seeds 
Again, when heavy ittins or floods come, seeds 
aie washed away from all sorts of weeds and 
these seeds transported to long distances by 
rivers, are ultimately stiunded, so that the mov 
ing watei has intioauced many new seeds. This 
explains how all sorts of weeds are found on river 
banks I? urther, such weeds as Burdock Cleavers, 
and Meadow grasses (Poas) have hooks or halts 
connected with their seeds When animals aie 
]mssing tin he oks or hairs fix the seeds to the 
animalH and so disinrsion is assured 

In addition to these distiibutois employed by 
nature human beings aie in man} ways lospon 
sible foi tlie Hpiead of weed seeds The fanner 
for example puu liases grass clover and other 
seeds and buwu them, thus intioducing into his 
land weed seeds since commercial seeds aic never 
perfectly fiee fiom weed impuiities If city 
manure is used \^ced seeds aie cei tain to be pie 
sent and so extraneous weeds arc again iiitio 
duced Tiaveiling mills and feeding cakis aie 
othei distiibutois of t( n lesponsible foi unclean 
ness Aecoidingly to keep the land clean all 
seeds must b( caiefull} watched 

It is sound polic} to bum all weeds bulling 
inatuie seeds and all seeds belonging to weeds 
lo put such things into the farinyaid manuie 
iH virtually to sow them on the land Keep the 
el ling clean is a good practical maxim Again 
to plough matuie weeds into the land is a very 
unsatiaf actor v pioceeding for aoonoi oi latei 
some of the seeds bulled with tht plants may 

f ;erininate and foul the^ land Even extia deep 
miial and lapse of time is veiy iisky fot it is 
well kiioMti that seeds of Chat lock and Xluneli 
will pioduce a haivest of weeds when they aie 
bi ought to the sui face even though the land has 
lam many ycais undei grass 

faimers have actually been known to 
seed then land with weeds foi they sow sweep 
mgs of hay lofts Actual examination of hay 
loft sweepings shows that the} usually contain 
more Yorkshiie Fog and Sift Bioiue than any 
thing else — both of them nn re weeds 

Weeds again are sometimes sown unwit 
tingly on the land among loadside sci apings 
In this way pastuies have been ruined by tlie 
introduction of such wayside pests os creeping 
Silver Weed and buttercups Such centres of 
weed infection as the roadside the hedges, the 
ditches, and all waste giound in the neigh boui 
hood of the faim should be well attended to and 
the plants on sucli centres should be regularly 
cut to pi event the spiead of weeds 

We proceed now to notice briefly the spread of 
perennial weeds which is brought about mainly 
uy the propa^tive parts of the plant Like the 
weed seeds these parts should be burnt oi com 
posted Nothing could be more favourable to 
the spread of perennial weeds than to throw 
these propagative parts into the manure heap 
and then to apply the contaminated manure to 
the fields. As it is sound policy to keep the 
dung clean’ from weed seeds, it is equally sound 
to *keep the dung clean’ from pi*opa^tive 
organs. The manure heap, then, should be 
the chief object of solicitude in preventing the 


spread of perennial weeds from their propaga- 
tive organs. 

4. Thb Control and Extermination or Weeds 
BY Cultivation — To make land clean and to 
keep it clean is one of the mam problems of 
practical agriculture in all countries First note 
that any weed whatsoever can be exterminated 
piovided the nature of its growth is understood. 
The pioblem is to eradicate with minimum labour 
and at mmimum cost Obviously, when exter 
luination is the object, the weed should be at- 
tacked at the weakest stage of its growth. In 
every seed heaiinq weed, this stage, at which de 
stiuctioii IS most easy, occuis when the seed has 
germinated — then the whole available store of 
food has been exhausted m the formation of the 
seedling If we are dealing with dicotyledonous 
weeds it is easy to recognize this moment of ex 
trome weakness, which is marked by the appear 
aiice of the two first leaves (cotyledons) abo^e 
the ground two oi thiee days after the seed 
ling iH at starving point Now is the time to 
(piiate and huiy the seedling with the plough 
so that light has no access ()i we may uproot 
with the nail ow and cut off the water suppl} 
Ihe biiiying oi the uprooting of the seedling 
must inevitably kill it This is done m spiing 
Kiiiie that IB the time at \ihich seedlings are 
natiii ally pi oduetd All the gt i mmative seeds, 
howi vei do notgtrminate togethei and at once, 
some spiout (ailiir tlian othcis and to catch 
tin late umieis hai rowing should bo repeated at 
mtenals of two or three weeks To destroy 
weeds therefore they had best lie attacked at 
tin seedling stage of growth This same pnn 
ciph may Im applud m autumn If tlie stubble 
IS cuJtnated immediately after harvest so as to 
cause the weed seeds to germinate and pioduce 
seedlings wc may then attack and destioy as 
before Wmtei fiost will help us and any sur 
Mvois will readily be dib])citched bv eultivation 
111 tht spimg 

The leal difheulty of eiadication commences 
when we lome to deal with siieh plants as are 
iK)t to be caught at the seedliiip, stage of growth 
Annuals are easily disposed of for every yeai 
they pass through the seedling stage fcjo are 
biennials since these apjxiai as seedlings every 
second yeai pei ennials also appear as seedlings 
and when they do are just as easil} got rid of 
as any annual But it is an essential feature of 
a perennial that has passed tliiough the seedling 
stage not to stait anew as a seedling every }ear 
nor yet every second \eai man} years must 
elapse before it dies a>\a} and ha\e 8 ns to deal 
witn the seedling pure and simple How then 
are we to destioy not a young and tender seed 
ling now but an old established perennial 1 We 
must Match for that period of its life at which 
it 18 weakest Now every perennial weed keeps 
a reserve store of food if we can catch the plant 
at a stage in its growth when this food is ex 
hausted, and before it has had time to replenish, 
this 18 the weak moment for which we are on 
the alert It is among the stubble in autumn, 
after tire gram crop has been removed, that the 
perennial weed is hungriest and weakest, for ene 
DOW much of its available store has been called 
upon to produce and maintain the new air shoota. 
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Ito half-exhausted resources haye not been re- 
plenished, because the shade from the grain crop 
has somewhat retarded the manufacture of re 
plenishing food Hence the time for attacking 
an established perennial weed is immediately 
after the removal of the grain crop the plant 
IS then at its weakest and the store of food most 
scanty If we wait till spring, the store will be 
partially replenished, and eradication has then be 
come correspondingly difficult Although bury 
ing or uprooting suffices for seedlings, removal 
and subsequent buining or composting aie neces 
sary in the case of perennial weeds, just because 
the exhaustion of the reset ve food is incomplete 
If buried they v ould spring up again by utilir 
mg the fof>d yet remaining ana if uprooted they 
would Again strike root by using this same food 
store ^18 process of destroying perennials 
would be perfect if the lemoxaf were ccmplete 
Take for example the creeping perennial called 
Couch This plant invades new territoiy by 
means of its creeping uiidcrgiound stem (loot 
stock) or creeping loot as me faimer calls it 
Hence when this plant is pulled by hand or har 
row It bleaks ana loaves behind just that pait 
from which the plant propagates anew fake 
again a Dock winch aoes not spn^d hoii/on 
tally but merely descends vertically into the 
depths of the land EvciylKidy knows lum apt 
It m to break and leave behind a pioyiagative 
bit This has evei lieen the difficulty with jiei 
ennials — the bits left behind ihe piinciple of 
getting weeds into a weak state is applied when 
shade crojis such as Luidin and Vetches an 
grown to exclude the light fiom weeds Luceiiu 
bngthens rapidly and foinis a dense growth of 
htibage greatly to the detiimeiit of the weeds 
beneath The ciop is cut several times duiiiig 
the summer consequently the weeds have no 
time to seed and are destioyed in laige quantity 
Let us eonsidei then why we cut weeds and 
what aie the effects of cutting Heie we aie 
dealing in the firat place w ith established annuals 
and biennials in tfie fiist year of tlieii giowth 
Though we amputate the weed abo\e the first 
haves (cotyledons) the effect is not to destioy, 
seeing that food and buds are left behind In 
stead, the dormant seeds develop into new sh(K)ts 
and several shoots take the place of one If 
this first cutting is followed up by a second per 
formed upon the new shoots and so timed that 
the leserve food is exhausted death is the result 
Two cuttings may thus be used to deRtrf)y annual 
and biennial weeds, but for ixjrennials the cut 
ting as will be explained, must be repeated often 
and in suc^cessive years The scythe catches the 
annuals but a hoe or a spud is required to get 
at biennials with their rosette of leaves upon 
the ground. Consider amn the plough as a cut 
ting implement exercised upon the undei ground 
parts of established perennial weeds such as 
Couch The creeping root will be cut in pieces, 
each piece ready to develop into an independent 
plant. Hence cutting by the plough favours 
the increase of perennial weeds 
Now let us operate by cutting upon estab- 
lished weeds of any sort — say the Creeping 
Thistle — with the object merely to prevent se^ 
mg Evidently we must remove the floral region 


that bears the llowera The question 
w. What IS the best time to remove this region ? 
The convenient time for us is not necessaiily the 
nght time for the plant We must remove the 
florol region before the seed is npe, at a time so 
early that the part cut off cannot possibly niatura 
its seed If we consult oui own convenience we 
may cut the thistle so late that the amputated 
pait lying on the ground matures its seed for 
after ripening occurs on cut thistles as well as 
on cut oats and if this ripening of the amputated 
part on the ground goes so far as to bung the 
seed to matuiity cutting to pi event seeding has 
lieen m vain In the same va\ tlu spoin. making 
legion may he lemoved fiom Horsetails to pie 
vent Bpiead by spoies 

Instead of cutting implements, sheep niu> be 
used, for thev browse down certain sinKies u{ 
weeds, not on Ij pi evt n ting seeding hut nibbling 
away the young parts so persistently that the 
whole plant dies liom sheet exhaustion and 
starvation The important wttds browsed by 
sheep aie IlaLweed Haidhcad and Ox eye 
Daisy J ake Kagweed foi t xainjih Only put 
the sheep eail> to the pastun and they will 
devoui the >oung paits of this weed so ^letdily 
that h> next ycai all the liagweed will ha^e 
disappeared 

As yet we have described no thoioiighl^ satis 
factoiy plan for exiei minating troublesome pi i 
ennials Wt can iiadily destioy then seedlings 
when w c get them wo can diaw up and weaken 
them undei the shade of a giain ciop and tliiii 
jiRitiall^ oi almost total lyiemove them by autumn 
and spi mg cultivation But propagative bits are 
bft liebind by such cultivation and the question 
uniauiK Ilow caii perennials be lemoved com 
pletel> so tliat no piopagative bits of the ]>lant 
body aie left liehind { 

The piocess for the total destruction of a pei 
ennial weed can be best exemplified in the case 
of the common Bmckeri Fein The leaves of 
the Bracken aie removed, the new leaves aie also 
lemoved in successive yeais as fast as they ap 
peai If this removal of leaves is continued for 
tliiee OI fouryeara the Blacken dies completely 
— leaving no jiiojiagative bit to continue the 
giowth This result is accounted foi as fallows 
The I eserve store of fcxid is used f oi loaf produc 
tion fluring a period of three or four years By 
this time all food in i eserve lias become exhausted, 
and the plant dies in toto ftoin sheci starvation 
The lemoval of the leaves has pi evented the re 
plenishing of the store inasmuch as the green 
parts are the only workshops in which food can 
be manufactured. Plus plan of exterminating 
the most troublesome wee^ requiring as it does 
men, money time and patience, may be called 
the starvation or complete exhaustion method 
Whenever a propagative bit of a weed is left 
behind, this process should be remembered, as 
in such cases it will often pay to apply it We 
have now seen that the chief practical value of 
the starvation method is that it converts partial 
into total extermination 

In conclusion we note that it is quite possible 
to exterminate even the most troublesome weeds 
bv tlie use of ordinary farm implements — the 
plough the cultivator and the roller the harrow, 
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the hoe, and the spud Besides general n>ethr)ds 
of cultiVAtion spoinaJ plans are adi^pted for tlie 
destruction of oertain weeds, such as drainage 
for Coltsfoot^ hedges Rushes, and Horsetails 
liming for bpurrey and sptayAng for Chat lock 
and Kune 11 

5 List or True most Odmm<»v Wirna — The 
common weeds of araifle land are arrat ged in 
three classes 

(1) Annuals (2) Biennials {3) Peraamala 

Clash 1 Annuals— 

Caryophyllacjka— 

Common duckweed { Steltm uitnehi) 

Spurroy {Speigttla ai veim ») 

CHKNOPOniACKiE— 

Fat Hen or ( ooHcfoot {Cftevopoditm aVmm) 

Com POSIT*— 

SoentloBR Maywood {Matncana inodoui) 

Corn Mangold rmum segetttm) 

Groundsel [bfnttrio tvJjarui) 

Annual BowtluatU ( Soncf un olentcfut) 

Con VOLVIJ LACK* (1 araaitic)— 

Clover Doilder {tun 1 1 T it ) 

CaiiciPKH*— 

C iiarluok [S h ip h i-vfi « j») 

Kunoli or\\ ild HadiMit {/t (pfixtvuK fiaphoinxtrum) 
Hhephotds 1 urHO (Ca/iW/a Jimut ; ttf iin) 

Jiold Poi|»i»erwort (Lep daini cam^nttre) 

FCMA1UA( I- ♦ — 

Oomuion l^umi^iy (/ nnmria offunuilm). 

Ora BUNK*— 

AV lid Oat ( 4 mtafitua) 

Annual Meadow OraRf) {Pxt aumia) 

Jield Foxtail {Al(})fem ta ayi nt «) 
iLLBOKBHAChf- 

Annual Knawol {8 In anti ub annvuB) 

La«iatt— 

Hemp Nettle {OalBOfnit Titut/ () 

PAPA^ kraok^ — 
liield 1 oppy {/ apaim PhmiB) 

POLY( ONACKl- 

Black Bindweed (/ Ifnjfonuw Cotn'idiuhin) 
RedHhank or 1 orBicaria (/ /</</ uuw PnBicaua) 
Knot weed {/ olgyon urn aiiculair) 

Ram nc 1 1 a( t*- 

Corn Buttercup {PanvucuhiB aincu j») 

RnRlACKlC- 

Cleavers {C li vm Apaiivr) 

BOROPHI I ^RI \CF*— 

Field SiKtMlwell ( I mwira 
'ielloM Toad flax {Linai la vnigni j) 

Class 2 Biennials— 

OOMPOSIT*— 

Burdock ( ircfittni Lap^ja) 

Spear Tliistle (Ci?rf«<w laneeolatuB) 

TTmbkllukr*:— 

Wild Carrot (/lowrwa Carofa) 

Class 3 Perennials— 

Cow POSIT*— 

CreeiMBg Thiatle {Ca»'duu$ ar^etuts), 

Coltafoot {TuMilago J'arjam), 

COWOI VULACE*— 

Small Bindweed [ConvolvvJui anmufi*), 
Equisetack* (Sixiro makers)— 

Field Horsetoil {t jmsttam arvente), 

Qrawine*— 

Coudi ( Tnticum rep^nx) 

Bent ( 4 gwitis nilgai ») 

Iabiat*— 

Fsdd Mint {Menikm arveiMa). 

UvitXLLIPER*— 

Gknitveed (uBfopodium Podagrai'ta), 


! Ubttcacb*— 

Orest Stinging Settle (Urtica dtotca) 

The common weeds of giauland are arranged 
in three classes 

(1) Annuals (2) Biennials (8) Perennials 

Class 1 Ammals— 

Cartophtllace*— 

Monne ear Okiokweed {Ou^awtiim ti'*etale^^ 
Oramike*— 

Soft Hromc (Zlioa « » fl ) 

Linacla — 

J urging l*lax {L nt all a) U tn ) 

&( UOPHl 1 auiack*^ 

\ ellow Rattle {/i/n ant/ ub a xla gall ) 

Class 2 Biennials— 

C OMPOsrr*— 

Siioar Thiatlo {Cai'dmiB lanmolatuB), 
tJMREILTPKRf — 

lid Carrot {Daucus Can/ia) 

( I AHs 3 Perennials— 

( OK Hit A( FA- 

Meadow Saffron {Cflcliciivi anlmnnal ) 

( OMI OSITA— 

( rt Cl ing Thistle (Ctorfww an nn ) 

Knaiweed or Hardhead {Centa in v gia) 

Ox eye Daisy {tin gaauil ntium / eurautf emtm^ 
Daisy (llelliB pertm u). 

Ragweed ( Senecio Ja t ban) 

DaiuU hon ( Tat axanim < J)i naif) 

M< uHc car Hawk wet I (J7 lanuin Ptloiella) 

(- at s ear {H qwclm b ladicata) 
i \PFKACI- F - 
Sedgis (1 arex) 

III iciNKA- (SiKiro making Plants)— 

Jirackon (/Vrm i4 ) 

Gkamine*— 

'i urkshiro Fog {J/olcu lanatas) 

C req ing Soft Crass {h Ints moUii\ 

Bi nt ( 4 p BtiB 1 » lyan ) 

Tuftwl Hair {Ava cm/nfoBn) 

Sweit Vernal {AntlvoraiUl nm odoratum), 

( ouch (Ti theum rrpe ib) 

Buliious Tall Oat M I r/ iutinrnm iveiuuxnmlp 
Meadow Barley (// )tl uti p itenBe) 

Ti Next K»- 
Rush sfluncus) 

I XHIATt 

S Iflieal ( / » nnefla i itlga) nt) 

Lk UMIN08A 

kustharrow (Oamna tspinom) 

Broom ( Srrm/AamJiiM tcopnnvB), 

Gone or V hm ( L Ux cwiv / ans) 

Pi antacinace*— 

1 lantain or Kibgrass (/ Unit ji lanjjtolata), 

I 01\G0^ACEf — 

1 ommon Dt ck {Punux <dttL fi In b\ 

Sorrel or Sourock {Pin fa Ir totn) 

Sheeps Sorrel {Hnmtx Acflontlla) 

Primi lacee— 

1 owslip ( / nmnln veri*) 

Rxm nculace*— 

X pright Buttercup {Panunmlus nens). 

( rcK'ping Buttercup ( Pant nnilvB » fpenj). 

Bulbous Buttercup {Pant. icuIhb lulltotuM). 

Rom \( B*— 

SiRer M eed {Potentdla ansfrina) 

Fmbfllipkilf— 

Cow Parsnm {Hfinrlntm Sphmd /hum), 
harthnut {O^nopodntm dftndatum) 
tlRTICArE*— 

Treat Nettle (rwim diotea\. 

Small Bettle (£ rhea ttrene), 

[a K 



COMMON WEEDS OF GRASS LAND 

A. Upnght Buttercup {Ranunculus acris) 

1 Petal 

2 Calyx. 

B. Self Heal {Prunella vulgans) 

1 Calyx. 

2 Stamen 

C Ragweed (Seneao Jacabed) 

1 Detached flower 


D Knapweed {Cenlaurea mgrd^ 
X Detached flower 







Ill 




WttNfal 


Hie Moifl m a iffmn dirtnct, tv even toi » 
nmticuler haewk, vny wmmdmhty aoecurding to 
prevail JOil The kerliMe, for eni^e, 
an low lying damp rateedowe will be quite dif 
Imnt from that on luglily eitnated bekU on 
ehe same farm, wliiie the weeds of hght aandy 
or calcareous soils will almost taertamly lie 
widely different from those on heavy clays or 
marshy land Bo much indeed do the species 
of weeds, as well as the strength or otherwise 
of their growth vary on distinct soils, that they 
are frequently regarded as indicators both of 
the type and quaJity of the soil lo take an 
extreme example a marshy plant like the Bui 
rush vould not occur on a high, dry light soil, 
while fepurrey is resided as a sign of the 
Arbsenoe of lime on li^it land While however 
some plants are mote or less confined to ceitain 
tvpes of soils, many are so widely distributed 
without reference to soil that they cannot be 
regarded in any sense as soil indicators It 
has evei l>een known that different wild plants 
affect peculiar soils Thus, land on clays lime 
stones sandy tiacts, and the mixtuie of these 
which w c may term loams, will each gi ow v eeds 
peculiar to itself and though some kinds of 
weeds will grow everywhere yet a coirect ob 
seivor may form very act ui ate notions as to the 
fiatuie and propel ties of a soil by examining its 
spontaneous vegetation (Morton s Cyclopedia of 
AgiiculUu*e 18)6) 

Glasses have been found to be particularly 
good soil indicatois but many of the niort com 
inon weeds of vaiious natural oideis ai( espe 
cially found on soils of a certain chaiacter It 
IS piolmble that the clienucal composition of 
soils has a greater iriflutnce than the physital 
while It 18 well known that moisture it taming 
capacity the pioportion of humus the presence 
ti absence of lime conductivity to beat and 
other factois are of very considerable iniuoi 
tancf in determining the flora which will best 
flourish on the soil of a district 

It must be pointed out however that any 
list that can be given is not to be accepted as 
arbitrary and absolute but rather as suggestive 
A soil must not be held poor solely because a 
certain weed is found on it nor rich oi good 
merely owing to the presence of other weeds 
The character of a soil is indicated perhaps 
more by the manner in which the weeas grow 
than by the fact that they are present — there 
18 a wide difference between the occurrence of 
a few stray plants of Spurrey in a good amble 
field and the overwhelming quantities which are 
often feund on light sandy soils in which lime 
is almost absent On good land, weeds tend 
to grow large and luxuriant as do cultivated 
c rops, while on poor land they will often be the 
u verse for example thistl^ buttercups and 
oowslips only grow at their best on good land, 
being usually much smaller and even stunted 
on poor soils. 

Bearing in mind the reservations mentioned 
above, it may be stated in general terms that 
plants on sandy soils are calcifugen and xero 
phytic^ or are intolerant ai lime and associated 


with a dry loil , weedi w mkmsmm mUi are 
associated with a demand for lime^ and Hhe 

K r oabareoiw aofls are notonously weedy* 
on loaroa, weeds are scarcely character 
istic, such soils being more or less suited te all 
kinds of plants, though there are some weeds 
which especially indicate good rich soils while 
clay soils aie perhaps generally less weedy than 
othera, being close in texture, cool and retentive 
of moisture, though some species are particularly 
noxious on such land. Heavy clays are peiiiaps 
subject to fewer weeds than any othei class of 
soil, while calcareous loams are characteristically 
rich in the number of species which glow plenti 

leaving explained thus much the geneial way 
in which weeds are soil indicators, it will lie 
useful to give a suggestive list of species which, 
with the sijecified re ervations point to the 
classes of soils referred to in each cose below 

n tedt on Good Ijoamy So Is 

ButterciipR [Rainnuiilus gp ) 

Thistlps (C> lu sp ) 

C oltsfoot ( Tu sif t f< I^aifara) 

Stinging ISpttliH (l Jitra sp ) 

( It undscl {Se lecto i I /ai is) 

( oosffoot or Fat Hon (( henopoditm alhtm), 
Cltavpig {(Jahum A miuf) 

Jlantlehun {Taraxacum o^anah) 

C luckweod {Stella) ta media) 

Annual Sow thutle {Sonclu^ olnxiceus) 

Seal let Pimi ernel {Auaqalhs aiwiuru) 

1 umitory {rnmaiia o£mnal s) 

( otn ( ockU {Aqtostemma G tiaqo) 

Slic] lurd H 1 urge (C tpsell r Iiu)sa pa t tru) 

C liarlock ( i ai s) 

Spin go*. {^ i ! ! t)b a up ) 

Speedwell (1 loi i t up) 

Fool H I arwlcy {fU si ( i/ opium) 

Kyc like Brome GraHH {Ihomus sccaliuus) 

Dainel {Li hum te 1 1 1 i turn) 

Weeds oj I oor 

Spurrey ( ^rjula ai vrusis) 

Bag wort ( S** rr o Jaa hira) 

f)x cyo Daisy (C/o ysa itlen urn Letuxinihemum), 

Rost Harr w {Ok us sj u osa) 

Sheep K Sorrel icetjsella) 

Dyera Grten weed {Genista tuictona). 

Quaking ( raag {S za nwdia) 

Yorkshire fog {Hokus lai t (us) 

Sterile Brome Graiw {Bimnus sleiilis) 

(Abaonce of Glover ) 

M erds of Damp Soils 

Rusheg {Junnis gp ). 

SedgcB {Caiex gj ) 

TuBBOok Gtragfi {Ava aespitosa) 

Floating foxtail {A lojiecin us yeuiculaii i) 

HorBctail {Kquiieium a] ) 

Silver et (1 ( / UnUUu ansemui) 

Cow slip {/ lit) ula vei u) 

Butter! UI (/ elasites vulgar is). 

Knotgraae (/ olygonum aviculaie) 

Lady *8 Smock {Lardamine mate) s s). 

Meadow Sweet {Spiraia Ulmari ) 

Ragged Robin {Lychnis jlos Cucuh), 

Moggeg {Musa) 

Orohia ( 0) cl m gp ) 

Lougewort (/ ea culat is jialusb is), 

Vletds f Clay Sols 

Com Buttercup {Ram nculus arvensis) 

Perennial Sow thwtle ( ^nJius a) vemis). 

Coltsfoot {Tuss laifo has fa) a) 

Dyei B ( een weeil ( Go t&la tinetoria). 

Beat He losf {O lOUS sp nosa) 
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PnmroiA ( Primula veru) 

Wild Carrot {Daucus Carota), 

Black Bindweed (/ olygonum C nvnhulus) 

Wild Oat Grass Havers {Avenafafiui) 

Slender Foxtail {Alopeurus aqifitts) 

Marsh Bent Grass {AgioHu alba) 

Wud» of Calcareoini Soils 

Vijwrs Bu^loss {Kclnum vulgare) 

Chicory {Cufionum Jnf /bus) 

Field Madder (SS/(UBmrdMt arvensis) 

Penny cress [T/lasin arvense) 

SoabiouH {Siubiosa sp. ) 

Fumitory {J*umaria omcuialu) 

Blad Icr Campion {Shlene inflata) 

Corn (Jromwcll {Lithosf)f>i mum at n se) 

Erect Brome Grass {Bromun eirdus) 
lient (Aqtos/is stolomftta) 

DoWny Oat Grass {Avetm puttesce t ) 

Quaking Grass {Bi iza wed i) 

Weeds of Sand / Soi h 

Corn Grom well {Litlos/tetn um i use) 

Spurrey (S[y>rK /«/ 1 irtt his) 

Sandworts [Aienarta sj) ) 

Corn Blue hottio {( rut tut ea Cyan us) 

1 oj)] V ( / ipt ft H! ( ) 

Foxglove ( hiqtt il s f ( j pm ea) 

Hemp Nettle [(hdeopHis sp ) 

Gorst {(Jhr sp ) 

Heather {Cal/u la vulgat is) 

Heaths (A» m sj) ) 

Broom (ttfiiHUH hco) at tus) 

ShoM>H Sorrel {Hum x A etosella) 

Bracken ( / te\ is a jttiUua) 

Corn Marigold (C//» usiufl muw mf tun ) 

Annual Knawel {Scirt it thus aniiu is) 

Hair ( rasHUN {A ra si) ) 

Wall Bailey Grass {lit) drum wmi a ) 

Bulbous Oat GrmH {Attbrnat/etun tt lac um \ar 
full 1 ) 

Sterile Brome ( rass {Ihauu stn m ) 


It will be observed that some of the species 
named above occur under two headings This 
indicates foi example that Best Harrow oi 
Dyers Green weed occur on poor clay soils 
that bpurrey Sheeps borrel and Steiile Biome 
Gi*as8 occur on pool sandy soils the Piiturose 
on damp clay land while Corn Gromvell may 
be found plentifully on light sand^ or calcareous 
soils and so forth [h c l.] 

Poisonous Weeds 

A very consideiable number of weeds and 
other wild plants aie either rankly poisonous 
or of a toxic tharacter while theie aie seveial 
which especially affect the milk of (ows which 
eat them as well as the butter and cheese manu 
factored fioni such milk It is of the guatest 
im|K)itance that such plants should be recog 
ni/ed by fsi meis as very (onsiderabk losses 
may be sustained oving to the unobsened pre- 
8eiu( of a plant like Meadow liNiffion {LoUhicum 
autumn ale) To give point to this it may be men 
tioned tliat in Staffoidshire a fainier lost se\en 
teen milking (ovsin one yeai in the autumn of 
PK)8 lie lost seven cahes and in 1909 a number 
of sheep and cows and it was not until all this 
stock had been lost that a consideiable quantity 
of Meadow Safiion and Watei Hemlock was 
discoveied in tlie fidd in question’ Numeions 
cas(s in connottion with many othei poisonous 
plants (ould be cited ihe individual species 
aie dealt with undti then own names but the 
following 18 a 1)1 lef list of th )8e species which 
aie most common or most irnpoitant owing to 
then poisonous pi opt i ties — 


In an 

1 i onous Parts 

Monkshood { A outturn JSapellus) 
Buttoroupa (lianuniultis sp ) 

Poppy {Ptpmrt sp ) 

torn ( ocklc ( Agtostrmnui O t/ago) 

Ijaburmun {C /t huh I tlutuum) 

Bryony ( //r a i 1 oica) 

Hemlock {Lou turn lu trulatun ) 

Cowbane or attr Hemlock (C ut i ntosa) 
ator Dronwort {tJ n ttitfr ct it i) 

Fool s 1 arsley ( f thum C /u tp nn ) 

Hound B Tongue {C/uo/lm u u ojhnuafr) 
Deadly Nightshade {A tty pa Jiefladonna) 
Hetiliane {// i/osn/amus u i/rt ) 

Bitterewiet {Solan tm I>i ham it a) 

Black Nightshade {Solatium n gt'um) 
Foxglove ( Di fit dts put j nra) 

Dog’s Mercury {Afrt eunalts perennxs) 
Annual Mercury {M annua) 

Cajier Spurge {Kuphorlua Lailiyms) 

Box {Buxus sempet Virens) 

Yew {Taxus haccata) 

Oak {Quercus sp ) 

Meadow Saffron {Colchtfum autumnale) 
Cuckoo Ihnt {Arum maculatum) 

Darnel {Lohtim trmulentum) 

Ergot {tlavueps pntpurta) 

V hole ])laiit tsi ccially ro< t 

Most buttercu] s arc acri 1 c r ])oiBonouR m the green 
atatc es] ecially Jt sc 1 1 atus and H ft imv ufa 
All parts 

Seels 

All ])arts especially seeds 

All j»artH especially hirriCB. 

All i)artH 

P 1 (ciall} the ro( tstock 

All ]»art8 esj ecially roots 

All I arts 

liole i)lant • 

W liok ] lant > 

All i)artB 

Stem loaves and berries 
( hiefly homes 

All 1 arts especially seeds 

M lu le 1 lant 
>\ hole j lant 

Lsi)ecially the seeiis 

All i)art8 

All iiarts excej t the scarlet mucilaginous ouj) en 
Acorns [velopmg the seed 

All imrts 

All |)artB 

Crain only 

A ])oiBononB fungus parasitic on rye and grasses 


The foregoing are the species whicli are moat 
likely to be tioublesome It may be said how 
ever that the follow ing plants are wisonous or 
irritant in varying d^rees Wood Anemone 
Ijarkspur Helleboie Greater Celandine, Cliar 
lock Spindle Tiee ( omraon Buckthorn Indian 
Tares (ZflrfAyriw) Lupins Ja\a Beans, Cheiry 


Laurel Rhododendron Azalea Thorn apple. 
Potatoes under certain conditions Sheep a Sorrel, 
Spurge Lauiel Mezereon Castor oil Plant Cu 
piesms Heib Pans and Lily of the Valley 
It may be added tliat the following wild 
plants ha\e lieen found to contaminate the milk 
of cows which eat them Field Garlic {Allium 



WEEDS COMMON TO ARABLE AND GRASS LANDS 

A Creeping Thistle {Carduus arvensts) 

I Detached flower 

B Spear Thistle {Carduus ianceolatus) 

I Detached flower 

C Coltsfoot ( Tusstlago Farfara) 

1 Ray flower detached 

2 Disc flower detached 

D Broad leaved Dock {Rumex obtustjbltus) 

I Detached flower 
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oUrao6um)j Eamsons or Broad leaved Gai he (A 
urnnum), Crow Gallic or Wild Odioo {A vine 
ale\ Chamomile {Anthemxe) Ivy {Hedera) Act id 
Buttercup (Ranunculus acris), Garlic Mu8tard 
(Alhana officinaliM\ and othei'S. Some of these 
may also seriously taint the meat of stock ready 
for the butcher and render it unfit for food 
— ^mutton for example, has been quite spoiled 
owin^ to sheep having been grazed in a field 
containing much Broad leaved Gai he 

[h c l] 

Speciil Methods of Eradicating Weeds 

The (uxlinary tillage operations aie perhaps 
genei-ally effective when properly utilized in 
keeping down the great niajoiity of weeds 
There aie howevei, a niinibei of means which 
may be usefully employed in particulai cases 
and with certain weeds, but which aie not 
Biifl&ciently recognized and put into piuctice 
Several of these special meth^s of dealing with 
weeds will be referred to here 

Liming — The influence of lime in reducing 
ceitain weeds is lemaikable and might be moie 
widely utilized In lefeiring to this point 
Hall says The piesence of Sheeps Son cl 
Spuriey Corn Mangold or Blacken in aiable 
land IB a ptetty sure sign of the absence of 
lime’ In the Bothamsted experiments the 
effett of lime on the heiliage was sti iking and 
Sou el was piactically eiudicated and in Soriier 
villes experiments on grassland in Cumlieiland 
the application of lime was found considerably 
to reduce the peicentage of Yorkshire Fog and 
Agrostxs The reason that lime is effective ap 
peai*8 to lie that the weeds concerned aie in 
vaiying degree intolerant of lime pieferring 
BTiils in which this substance is almost absent 
Among weeds against which lime may lie ex 
pected to piove valuable may l>e mentioned 

Sheei 8 Sorrel {Rumex Acttostlla) 

Common Sorrel (/? Acrtoiia) 

Spurrey (Sper^la arvtnnn) 

C^m Marigold (Chryiantlvtmuv Kyetum) 

Heaths { Ainca sp ) 

Ling or Heather {Calluna vulgar u) 

Bracken or Fern {Pte}'u aqudimt) 

Yorkshire Fog {Holcua lanaiui) 

Wavy Hair Grass (Aira fiexuosa) 

Bent Grasses {Agrostis sp ) 

Various mosses. 

Growth of Dense Crops — Weeds may be sup 
pressed by the cutting off* of the light-supply 
and one valuable method which has pionounced 
effect in this way consists in growing heavy 
crops of tall fodder plants In the s^mthein 
counties perhapis the most effective crop is maize 
which 18 sown late thoroughly hoed in its early 
stages, and later owing to its great height and 
close growrth, casts a dense shade on all ordinary 
weeds Other crops which are useful in this 
way are vetches, lucerne sainfoin, lye and 
buckwheat 

Tarred Paper — In reference to the foregoing 

f >lan the principle of cutting off the supply of 
ight may be put into practice by the use of 
latge heavy sneets of coarse tarred paper 
Where the patches of a weed with an under 
ground root system (Creeping Thistle Bind 
VOL. XU. 


weed. Couch, &c.) are not large they may be 
covered with such paper which snould be secuiely 
fastened at the edges with pegs and elsewhere 
with stones. In America this plan has been 
found very effective 

Feeding Ojj with Sheep — A means of deal mg 
off some weeds is afloided by the fact that 
sheep eat ceitain weeds which othei stock re 
ject On arable land a foddei ciop may l>e fed 
oft with the contained weeds befoie the latter 
seed, the liisult being a considerable impiove 
nieut all round In pastuies, sheep will eat sucli 

f ilaiits as Kagwoit (henecio Jacob<ia\ Knapwied 
Centaurea nigra) and Ox eye Daisy (Clnysan 
themum Leucanthemum) especially in tiie young 
stages Indeed feeding off with sheip is con 
sidered tlie best way to eiadicate Hagwoit in 
Great Bntaiii 

Destf uction oj Seed Screenings — All the w asU 
seed oi scieenings from the thrashing and win 
IK wing of seed ciops should be uioiouglily 
giound up 01 steamed before being fed to stock 
oi othei wise disposed of Tliey should never 
be thrown on the manure oi refust heap or 
thtv aie certain to be returned to the land 
That giindiiig is effective was shown by Kors 
moss experiments mill scieenings containing 
2o to 47 pel cent of weed seeds being gu und 
examination showed only one weed caimble of 
germinating in 3k oz of the ground scieeiiingH 
It may he added that no mimer should fiei 
mit a thrashing machine to come on to his farm 
without assuiing himself that it has bt*eii 
thoroughly cleaned or many weeds may be 
intioduced in this way 

Collection of If eed Seeds at Harvest — A point 
which IS often ovei looked is the question of 
destioying weed seeds at haivest tunc Many 
weed seeds ripen about the time coin is cut and 
aie shaken out in the pioccss of harvesting A 
box attachment may oe used with the leaper 
lieing placed behind the pan with the object of 
liitching the weed seeds, winch would othei wise 
be swept on to the soil An ai langeiiient might 
also be adapted in the case of the binder with 
the same object All carts and wagons should 
have sound bottoms and be capable of letaining 
seeds which may be trodden and shaken out 
these being cleared out and destroyed after 
each days carting 

Pi ues for Collecting B eeds — It has been sug 
gested tliat a useful method of aiding in the 
destruction of weeds lies in offeiing prizes for 
their collection by hand In Victoria pi izes were 
offeied to school childien by a police magistrate 
at some (then) recent pi osecutions uiidet the 
Thistle Act, and 12 000 plants of Ragwort wei-e 
brought in during the hist four days the nuni 
ber quickly rising to 20 000 plants Prizes 
might be offered by farmeis clubs chambers of 
agriculture, show committees and so forth, for 
the largest collection of a specified weed in a 
given distnct the results would probably have 
a far reaching effect 

Irrigation. —In the case of some weeds, irriga- 
tion has been found a useful medium for reduc 
ing the percentage of weeds present Over fifty 
years ago for example Buckman found at Ciren 
cester that irrigation of a meadow much increased 
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a number of the better grasseii, while aome weeds 
disappeared and othei*s were reduced, the result 
lieing that the field was trebled in value m 
four years Quaking Grass {finza mjzdva\ Has 
sock Grass (Aira ccespitosa) Bulbous Buttercup 
(EtanunculiLi brUhoiun) and Broad leaved llan 
tain {Plamta^ media) all disappeared in four 
years, while Bibwort Plantain (PlatUago lanceo 
Lata) was only one third as plentiful after the 
same penod On the other iiand, Marsh Bent 
Grass (d^Tos^i# Btolomfera) 2L\\d Meadow Bailev 
Grass (Hordmm pratenee) much increased 
Where it has been possible to iriigate with 
spring water the plan is said to have been 
adopts with coinph te success in cleat ing ground 
of bracken or fern , though in othei cases a 
failure 

bpiayvnq — The plan of spraying weeds with 
chemical substaiK es appears to have originate d 
in ranee alxiut the yeai 181X1 M Bonnet dis 
coveiing that a solution of co])(Kt sulnhate dt 
stroyed ( hat lock witho it datnage to the (tn il 
among which it giew At alsiut the saiin tiiin 
BoIJcy (omniencid systeinatK cxjienmentM in 
the United StatcMi of Ann lira and lias done 
much valuable woik in tdatioti to the destine 
tion of weeds by spraving (onsidmng hist 
the possible damage to tin (ultivatcd (i()> it 
would sum I/O 1 m 3 g<UK rail j tim that tin ukviIs 
wheat oats and laiihv as wc 11 as Ikmiiis )s»is 
tares ( lovers oi suds sainfoin and iiuing Ids 
may be sablv spmxd with a sc lutu ii cf )>ui*e 
coppet sulphate sa\ a 4 fict cent soliiticii At 
the Maine time it will be as well to rcniaik that 
theevKhmi is a little; conflicting F xpet iiiient>s 
at the Voiksliiie C/olUgc I^hIm showed that 
a 1^ per cent solution of non sulphatt ciil> 
slightly clamagtHi pcvis lieans caiicts < nt uis 
lieet pai snips mangolds swedes oi tuini})s 
the two last h<we\ti must lx chalt with \u\ 
careful 1\ since they ai*e so close Iv iilatid to 
Cliailcnlc which IS tasih dcstt'o^cd (Asiigaids 
the destiuction of ( iiailcHk (Simipcs an hbib) 
by spia\nig lefeuuoe ma> Is made to the 
special aiticle on Mustarii Wkkds) 

Hough and bioad lea>ed ))laiits ai'e iiion 
generally daiuagcHl b> spiuy fiuids than sin M»th 
or naiiow lea\ed ones, as tne\ appeal to retain 
the solution while tin latter inoi’e c a ih thi >w 
it otf Holley found that tlowei pat is, and paits 
of plants covered with bloom oi wax> < sitings 
are moie or less protected and this has Utn 
olieerved elsewhere The same investigator < l>- 
served that succulent and slow grow mg planU 
are more easily desti*oyed by sprH^ s than othoiw 
that plants with hair> sui faces ai'e moi'e readily 
killea than snicKith plants that chemicals act 
(iitrei'enth on plants of difiereiit families, e\en 
Uiough the plaiit/8 lie wetted equally I'eadih — 

C harlock and Dandelions for oxainple are easily 
damaged by a copper sulphati solution while 
(sleeping Thistle and clover are alowl} attacked 
and that most ihemicals expeiimented with 

a uickl) destro\ the tissues of any plant where 
le surface is broken 

Many weeds are either destroyed or larwly 
crippled by solutions of copper sulpliate while 
oemmon salt, sodium arsenite, corroane subii 
mate, carbolic acid, liver of sulphur, nitrate of 


soda sulphate of ammonia, chloride of potassium, 
and kerosene have all beeu used with success 
against vanous weeds Sodium arsenite and 
corrosive sublimate however should rarely l#e 
used for weed dcstiuction unless it lie on gravel 
and similar paths, or occasionally on land un 
occupied by a crop— c g fallow land 

In Franks experiments in Gtimany, tests 
with the sulphates of topper and non in rela- 
tion to thiity five weeds showed that in additkm 
t< ( harlock sulphati < f nt n inoie or less dam 
agtd Corn C/Ockle J ippv Sow thistle C/Oin 
flower Fit Id riiisth i itiundsel and Dande 
lion while a > pei cent stihition of copper 
HulphaU (70 gal jxi ii(ie)iii)i( oi less damaged 
Siiurity fitundsel and Blatk Bindweed 
Iliougli taieJy tpiite destioycd these plants are 
H iiijiiied as to be pi evented from pi Kiucing 
set d 

D lie} lias found that the use of chemical 
sprays is t fit dive in eradicating oi laigcly sub 
1 diimg ell'll! tk Shepherds 1 ui-sc, Coni Cockle 
< lilt k wet tl Dandelion Cieepiiig Thistle Bind 
wt 4 d and I Untain 

It may Ik dt finitely sUited that experiment 
has shown that the ft)llt»wing weeds may lie 
thstitiytd by a i to o jxi cent Ht>lution of eop 
jH 1 Huf})liatt ( )8 pel t cut pure) ( hai Its k lluncu 
Spill It \ ind Htdshinkt)! 1 1 rsirana while 2 
tt )M I 1 1 nt Holutit ns (40 t( >0 gal }>eracie)t>f 
tt p|M t sulpliat oi a 1 » \tLi ttnt stvlutiouof ircn 
Hiilf Imtt (10 t( 70 gal IS I at It) art partially 
t f! tint against Desks l)intltli n loppy Iti j 
tniiials w thistit ( ituntlsel (oinCocKlt (/orn 
flt)wt 1 111 it k Ihndwtttl Dxldci Tliistlts and 
( Itsft i Iht W iltl Oni n ( ilLium luienk) is 
ninth damaged b} a > jx t ttnt s lutit n tif puie 
tail b and It was stated in The Tunes Un 
>taiH ago that a 1 » tt> 40 }mi ctnt solution tif 
nitiatt of sikI i and sulphate of amni >nia caused 
^ iin^ (hailrnk in the lough leaf to wither 
in a t uplt of hours the nitiogtnous nuiiuit 
tiltium <\anamide has Ixtn ftiund useful f r 
tit ti Miig ChiiilKk in ctieal ciojis at the 
W t>l ui n F \p4 1 imt ntal I ruit Faini itwasftund 
that 1 1 ppy Teastl and ild Straw lM»rr\ were 
piMtiialh killed by ]xti I mtl in ( ennany a 
1 > |N 1 tent solutK 11 tf kuinit has lieen found 
pi ittualh to dcstrt} Stinging Nettles in grass- 
land the y oung grt w iiig shoots dy lUg and allow 
iiig the grass to tibtain the mastery so that after 
hav har>eHt e\eu the ixvotstocks were black and 
ctuuniencing tti die It has lieen remarked that 
spia\ing tf cei'eals has an additional beneficml 
trtWt 111 destniying fungi 

Till spraying mac bine for use against weeds 
slit uld be as simple and i igid in construction 
as possible paits in umtact with the solutions 
sliould be of wood, rubber or brass a gau^ 
should show that the pressure at the noziHe 
detes not fall below 100 lo. per square inch the 
barrel or tank abould hula at least 50 gal to 
ct»\er an acre (or nearh) without stopping U> 
refill the wheels should ha\e wide tyres. 

[h. c. l.] 

WmvIIs, a group of insects belonging to 
the nat. ord Coleoptera and to the famuy &ir 
culioiiidfe The distinctiv e features of this i^iip 
are the head is lengthened out into a proboacis 
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or rofitnun, the neadiblee beuig losod at the 
end of the proboeeie and the eyee at the beee, 
the palpi are amall and nearly luwaTs eoneealed 
in tne mouth , the labrum is absent the an 
tennae in the majority of species are elbowed, 
thickened at the tip, and earned at the fore end, 
middle or hind p^ of the rostrum the legs 
are four jointed. The most destructive species 
in agncultui’e are Apple Weevil {AntJionomu9 
jwmornm)^ Turnip (»all Weevil {CerUoi hynchtta 
tidcwollis) (.yorn Weevil {iatandra qnnxarut) 
1^11 and Pea heed Weevils (Bruchua rufimanua 
and B pm) Pea Weevil ( SUonea lineattia) Hasp- 
berry Weevil {Otio) pwipea) Nut Wtevil 
{BaCzninva nncua) iiee descriptions of these 
under their technical designations [r ii l] 
Weiffhbriclir^f & weighing machine of 
large size generally set in the ground at sur 
face level allowing carts to be drawn upm it 
or cattle to isalk leadilv on to it to be iveighed. 
Ihe weighbridge has attracted tiioie attention 
since soiiH twenty hve oi thiity years ago 
Mr Westley Hic hards started a campaign to 
induce farmers to use it to obtain an accurate 
weight of livc^ stock sc that the. guesswcik 
on which they had previous! v iclud might lai 
supci ode cl hv mere exact knowledge it he 
valual k live weight had to be tiaiislated into 
hid weight and as a lesult of their tests 
Mcshm Law H and ( iliiert Mi M Janriet Mr 
bill and thers {iidibhlicd lesc^oids bj which 
this might itadilv ic approximated Block 
tests at agiicultumi hIk ws were also instituted 
to pit the maLhinc igainst farmers and graziers 
estimates and the value of the weighbricigc was 
proved lowers were given for the erection of 
weighbridges in Cyorpe ration sale vaids and 
they have been provided in some piivate sale 
vards in some districts the weighbridge is 
much apple latcd and in others but little re 
garded th nigh tliero is no doubt that it sup 
plies valuable information but custom is difficult 
to c)v ernile The weighbridge on the farm should 
lie big enough to take a loaded cait < r wagon 
HO tint the weight of all things purchascHi may 
lie verified and a convenient fencing she u Id 
sun fund it to retain animals tc be weighed 
WeighI I iclgcs aie made with self recording 
weighers where the weights are stamped or 
ma> W fitted with an oidinary steeljard indi 
eaten When used m auction yards it is cus- 
tomarv bra dial attachment to be supplied 
so that purchasers mav lead the weights of the 
animals whilst on the bridge [w j u ] 

MaehinM are required for 
manv pui-poses, ranging between the needs of 
the dairy where Imtter lias to be weighed by the 
pound or half pound to the cattle weighbridge 
which mav be capable of weighing several tons 
The lighter macbines are known as scales, and 
are equal arm balance from the cross beam of 
which IS suspended at one end the weight pan 
and at the ether a pan scoop or other con 
venient rerpptacle to hold the material to lie 
weiffhed l>ead weights are used, and are placed 
in the weight pan as required The cross beam 
is earned on knife edged beannga, and has an 
ndicator usually on its upper side at the centre 
which shows r«idily when a complete balance 


IS effected , hot the desigii mar tut oowridsr^ 
aWy The largest scales used on the farm, as 
a rule, are those employed for wool weighing 
Sack weighing machines are of simple oonstroc 
tion, to be used on the balance pnuciple with 
dead weights. A stationary standard la pla^ 
lietween the balancing sack platform and the 
weight pan or plate !• or general purposes now 
platform weighing machines with steely ard anus 
ai e more generall used pi opoi tionate weights 
are used to m\e the majoi weights and a amall 
sliding weight woiking along the notched steel 
yard indicates the minor weights. In some ma< 
chines loose weights are eniiit ly dispensed with, 



Lqual I ulaii u Sack wiiKhii K <^laihli 


Hhchng weights being run along tin steelyard 
with two oi ni uc giHcluatirns indicating tonig 
cwt iiouncls Cl HUi h otlii i weights as are n 
cpiiieci Wf iglibi idgc H foi weighing rails are 
sunk to ground 1 vel and in piaitift it is objec 
tionahle to use si/cs whidi d nc ! ( onveiiientlv 
piovide room f < i tin cait t stand (ii the plat 
bimi and at the saint tunc allc w the load b 
lie easily balanced. On fainis it is nc t usually 
necessary to use weighing niacliiiHS capable of 
holding the horse and cait unless it is desirid 
to use them also foi weighing a number of 
cattle at he me ( w j m ] 

Wwii^hta and Maasurws. — The com 
plexity of British weights and iiieasurefi ospe 
cially of those which relate to agriculture or 
agricultunl produce has littii the subject of 
legislation in everv jjenod of Lnglisk history 
Fioni the days of king Ldgar Ui those of King 
Edwaid \ 11 attempts have been made to secure 
uniformity by law and the matter has been coo 
Bidered of sufficient imiioi tance to deserve a place 
in such momentous constitutional enactments oh 
Magna CharU and the Act of Union between 
England and Scotland. If mm time to time an 
outcry has been raised at the disregard of th< se 
laws and then Rcyal ( otniiiissions and Select 
Committees of the twe Houses of Pariiamsot 
have investigated the question and have issued 
a multitude of recommendations In recent 
times, societies have been created for the put 
pose of introducing certain reforms. Both Boyal 
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Commissions and unofficial organimtions have 
met with a qualified success, ^e former have 
succeeded in secunng the passage of laws render 
ing not a few customary weights and measures 
illefi^l, the latter in legalizing several weights 
and measures which are not customary And 
in spite of all the turmoil the agricultural com 
munity has continued to use such terms in the 
conduct of its buHiness as are found convenient, 
whether legal or not and to make such changes 
as were found advantageous without troubling 
to get parliamentai y sanction The weights ana 
measures in common use therefore derive their 
sanction rathei from custom than law and then 
complexity is far mete apparent than real ex 
cept in BO far as the pedantry of schoolmasters 
lias contrived to make it m The leal error has 
been in tlie attempt to reduce them to a system 
Words says Bacon aie the counteisof wise men 
and the money of f(K)ls. WeigliU and measuies 
may in the same way be said to be the counUis 
of traders and tin money (if Hchoolmastc rs 
They were devised not to test the cunning of 
children in solving useless and bewildeiing pi oh 
lems but to enable men of busiioHs to liaiiMait 
then afiaiiH in the way most suited to then tta<h 
Huch complexity as has arisen in thi (ouise of 
years is due maiiil} to thiee causes Ihere ate 
anomalies due to national and local histoiy 
there ate vaiiations fiom the standaid due to 
the 1 equii enu nts of trade convi nieiice and thei e 
are puiely aitifitial complications due toniodun 
legislation goncmlly inspind by a desii’e foi 
international unifoiniity A few iriegulanties 
have lieen caused by the im|)eife( tions of am icuit 
standards, which nave been discoveicd by the 
more nccuiate uuthods of modem times but 
these are unimjxn taut and latlui of histoncal 
than economic inteust The vtiv exact iiiea 
Bures observed in hxiiiL the standaids cf the 
Boai^ of Tiade are serdoin complieul with in 
ordinary eommeicial dealings S< me perplecxity 
has aiiHcn fiom the use of local expiessions 
which like dialect words in a language are e>nh 
understetod in cot tain places but tliese are eithci 
becoming cdisolete oi aie in prcK’ess of gencial 
adoption 

llie anomalies due to national and local his 
tory are easily explained The United King 
doni, as its name implies, is a combination of 
three se^vereign states each of which was otigi 
nally compost of two oi moi'e sub kingdoms. 
Thus in Lngland we hud cei tain measui'eme nts 
peculiar to hast Anglia otheis to C>oiiiwaIl 
others to Laneiishire and the adjoining counties 
as well as those which aie confined to Wale« 
Scotland had fc rmei ly a cHunplete sv stem wholh 
distinct fi*om the English tiacecs of which are 
still found In the Orkneys and Shetlands an 
entirely diffeieiit reckoning was in use in the 
18th c»entuiy for local trade It was ecf Nen 
wegian eirigin and was made in marks, setteens 
or lyspund^ metis on the malt poundlar and 
ehalders oi lasta There are several standards 
which are peculiar to Ireland. We can almost 
tell which pai ts of the kingdom were settled by 
the English the Danes, or the Celts bv the local 
weights and ineasui'es still in use llie varia 
tions from the standaid due to trade convenience 


are of a much more abstruse and difficult char 
acter Sometimes more than the authorized 
unit 18 given, sometimes less. Sometimes it is 
clear that of two standards, one a fraction of 
the other, one has been alteied but it is not 
possible to say which Sometimes the meaning 
of a term has insensibly been altered till its 
original significance has tieen lost. But in nearly 
every case we can asceitaiii the cause of the 
change by discovering the article which was 
geneially weighed oi measured by the term 
tinder examination and observing its liability 
to destruction in handling its capacity for ab 
soibing water or the amount of useless matenal 
included in the purchase. As examples of a 
case whtie moie is given owing to a natural lia 
bility to waste may l>e quoted the well known 
bakers dozen which contains thirteen, the 
clad Hcoie of slieep which contains twenty-one, 
and the t< n of vatious perishable articles such 
as salt which contains 21 or 22 cwt As examples 
of a case whete less is given owing to the inclu 
Hioii of use Ic ss offal may lie quoted the butchei s 
stone which contains 8 lb only and the stan 
daid hundiedwi i^^ht which tin ugh obviously 
<nginal]yof 120 lb le the eld long hundtva, 
has foi many centunes contained only 112 
Jilt tiUHs (f old hay comprises onlv 6 lb, 
while the tiuss of new hay weighs 60 lb be 
cjiusc the lattei coiitauis moK moisture than 
the formei As an instance cf a ctise whei’e 
the standaid has l>ein altcicd wt may take the 
quaiUi of wheat which is not as its name 
might nnpiv a fouith })ait of a load but a 
fifth though It IS no longti |H>ssil>le to asceitam 
win the i tin quaitei has lacn made smaller 
oi the Iciwl higgei to act cunt for the difference 
As an illustiatun cf the last vanatu n men 
tioncd wt may take the expussnn bushel 
which the ugh ongiiiall} a mtasuic cf capacity 
lias within (]iiitt recent times Ikcc me a weight 
at anv rate sc far as the salt of wheat is con 
ceintd Of (oui-se it is still habitually used in 
Its priqai sense in man> tiansac tions. Other 
instances will be given in this article Tlie 
puiely 111 till ml comphcations alluded to alxive 
as the till 1 x 1 cause of cc mplexit> embrace the 
metrical svsteni which is seldom howevei em 
ployed the cental of wheat, a measuie used in 
Liverpool and the me thod of measuring by 
Guntei s chain 

In the couiwe of this article an attempt has 
lieen made to say whethei certain terms aie 
still in use or not but it must be understocKi 
that except in e*ertain cases this can onl^ be 
asset ted with great diffidence Clianges are pt r 
petuall^ taking place and local expressions, like 
w >rds in a dialect drop out and vanish as the 
national feeling of unitv sti engthena The nation 
thnves at the expense of the locality 

It will be cronvenient next to take some of 
the simple commercial transactions associated 
with agncultui'e and investigate the weights 
and measures commonly connected with eacli 
(1) In linear measuienients there is but little to 
explain since the luch, the foot, the yard and 
the mile which are authorized units, are eom 
monlv emploved in their accepted eense Tlie 
ancient Six>tch inch and foot were slightly 



117 


Weights and Measures 

longer than the Enfflish equivalent, but it la 22 yd In Leicestershire it means sometimes 
believed that these have entirely disappeared 24 yd and sometimes 32 yd In Lincolnshire 
The Scotch ell is probably as little used as the an acre length means 40 poles, an acre bread^ 
Lnglish The former contained a tnfle over 4 mles. 

37 English inches, the latter 46 For measur We come next to measures of capacity, and 
ing certain kinds of agricultural operations, begin ^ith liquid measure F\en in Magna 
however, a unit of distance called a rod in some Charta it was recogmztd that the measures for 
places, and a pole or a perch in others is used wine and ale wti*e ditferent, though it was 
rorty of these go to a furlong which is equal fondl> hoped that it could lie ordered success 
to an eighth part of a mile. As this is used for full^ that there should be but one measure foi 
computing length in hedging ditching, dram each throughout the kingdom Tlu standard 
mg the term implies a certain breadth, and is unit is m all cases the gallon containing 4 qt 
therefore not stnctlv a linear measure A rod or 8 pt The pint is di\ided into 4 gills or 
of brickwork indeeci is the eqiu\alent of 212 2) tioLgms but in \oikHhiri and Laiuashire the 
sq ft. The Cheshiie rod houevei isS^d long gill by custom equals half a pint Unity six 
instead of 5^ The woodland p<»le is G vd gallons of ale or beer go ti» a liaiiel but except 
and in Ireland the plantatun (m le of 7 yd is m transactions i elating to lion tin gallon is 
used In Scotland one of the old national terms al>^a>s used and the liutrel is now little more 
— the fall of neaily 18A ft — is n<it yet obso than the iquixaltiit of a cask It may Ik noUd 
lete In surveying land a system invented by in passing that tins custom is m t (<niiiied to 
Gunter an Liiglish mathematu laii of the I7tn agncultuie si Icly and that uigiiieets always 
ceiitun 18 eiu]n(\ed It fails withm the third leckon in gallons e\tn wlmi (hiding with \tiy 
catigoM givdi aho\( hut is liased on the Eng laige voluniis tf watei Du gallon howtvti, 
lish futlong oi eighth pait of a mile Ten has not alwn>H lieen of the saiiu (upacitv As 
(liHins make a futlong and UK) links a ehain iicditl} as JHtK.) tin ikaid (f liadt cleeidid 
Tin squaie ehams oi ](K)000 square links equal that the galh n sliould c< ntain 211 4( 3 (uh in 
anaiit and thus the ancient units arc pi-eseivcd <i 10 Ih of disLilUd watci at (»2 I and with 
with the added advantage of the die iiiial system the liaiointUi at 10 in J lit old (a}>aeity was 
(J) In measuic the acie is the onlys|Keial 211214 t uh in Ihe Seotdi gallon now ol 

teiin and it is universally adopted themgh of h< le te ee iitained a tilth ovii 3 inipcital gal 
e ui'se sepiare >ards feet, and inches aie used and an lush gallon a tiiHe oven 1 qi Ihe 
f t small coiiiputations It is divisible into 4 hee teh incasuies a inutchkin and a (hopin 
hmkIs but iiieiisurtments aie usually made m containing a quaitei and a half f a Siotdi 
fine t ions of the acre which is the atm lint which gallon lesjactivel^ aie no longt i in use except 
a man can conveniently plough in a day Iheie |k ssihly as colloquial teiiiis In England eei 
aie however a latge iiunibe I f local custoiiiaiy tain Inpiois wtie sold hy the le puled pint 
aeiih some <f which aie sill in use eeceium n hut tlese wtie net stiutly H)Kaking liitisli 
ally The Lei( estet shire acie the Heiefoidshite agiicultuial pioducts An am iiiiiie us and illegal 
aeie the Wilts and Dorset acre the lievonshiic measure known as the barn galh n is hew 
acre are all below the standard wliiU the (or ever in eotiiinon use in the titiik liael in which 
nish aeie and theme that beai the names e f the ceumection it has itKeiitly been the cause of 
Lancashire the ^oithuniberlarid the 'V^ estnior mucli complaint Altlu ugli used in many parts 
land the Wist Dei by and the Chesliue aie all of the cc unti> it is only in conne lie n with the 
large r than the imperial acie Tlie (.lie shite acie sale c f milk foi Dmdon In MamheHtei the 
of 10 240 square yards is m common use in Ise rtli unit for milk contiacts is a d >/e n n 12 e|t or 
( heshire and houth Lancashiie Ihere aie two 3 gal The c iigni e f li is riieasuie is slated to 
aeres associated with Wales Isith amallei than be as follows Jhe jiiiik used in the metiopohs 
the proper English acre and an acre kiiewii as was fejimcilv all piodueed within its iKuaers, 
the w(K>dland which is larger The standard oi in the immediate neighlxuih k1 hut the 
Seotch acre being bas^ on the Scotch squaie production of milk and the distiihution of it 
ell is about the size of a standard Fngiish acre wcie then as now quite distiml and in separate 
and a quarter There is also an Irisn plarita liatids Tlie milk was jircMlured in laige sheds, 
tioii acre which is rather more than a standaid oi bams as they weic called where as many as 
Friglish acre and a half These are all deriveid 200 or 300 csows were e ften kept tied up These 
fi*om old national or local standards, but the hop cows were all milked hy the letaileis or dis 
acre is purely a matter of local convenience tributors of the milk and this hi two reasons. 
\s usefd n hop gardens the teiTii implies a In the hrmt place it saved the (owkcc|HiH the 
tliouaand lulls, and about one and a hair go tc» expense of keeping the large staff f men iieces 
the statute acre Other terms which are neiw sary to rnilk so many cows and in the second 
entirely obsolete are the oxgang (jf 1 > ac and place the retailer ivas e|uite sure if he milked it 
the or$e iJnn which Arthur Young found so iiiniself that he got it genuine In those days 
leewildenng w hen attempti^ to study the agn if the milk was lost sight of for ever so short a 
culture of I incolnshire. The word is merely space of time it was invai lal ly waterecL The 
a corruption of horsegang and, as Arthur letaiJers having milked it themselves the next 
Young round it generally contains 9 ac but thing was to take it to the measuiing room, 
vanes It must be noted, however that in where the owner or his manager stood waiting 
certain counties of the Midlands the word acre* to measure it This was done oy the purchase! 
implies a measure of leiigtlL In Nottmgham holding a gallon measure, which was tilled twice 
shire It Bometuues implies 28 yd., sometimes until it ran over freely This was called the 
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barn galloiL and wai usiiaUj about 9 qt to the 
ffaUon. Wnen the countir milk trade began, 
Smners in the absence of the purchaser dia 
not run the measure over quite so freely, and 
many diaputes used to arise, until at last both 
nirties accepted 17 ^ as the standard measure 
^le railway milk churn in oomnion use in the 
south of England contains 17 imperial gaL or 
8 barn gal On the other hand, it must be 
remembered that in the retail trade a bam 
gallon contains only 1(1 i>t and the advertise 
ments of businesses for sale with a trade of so 
many bam gallons per dav refer to the term 
as used in the retail and not the wholesale 
trade. A Cumberland gallon however, whidi 
contained 2 impel lal gal, was in use recently 
and IB piobably not extinct. 

After all, by far the greater part of a farmer s 
wares consist of such animal or vegetable pto 
cluoe as can only l>e sold by diy meusuie oi by 
tale if it IS not sold by weight and the syKtems 
in vogue in such dealings deserve the closest 
attention especially in the case of the sales of 
vegetable pioduce, whcie the greatest dive i si ty 
prevails in piactue Wheat Wrlev oats hay 
sti iw fruit and vegetables foi human ct n 
sumption are sold by measuie in one plate and 
by weight in another oi in some cases by iiiea 
Huie at one season of the ycni and by weight 
at another Sometimes as has aiieady be cm 
stated, the teriiis used pro^ieily denote a mea 
sure but by custom and in piactue imply a 
c 01 tain weight It is vciy laigely due to this 
cause that Kiitisli weights aiul lueasuies have 
incurred the chaiges of peiulexii> and con 
fusion that have been brought against them 
But the influences which lia\e bitiught abt ut 
this diveisity are simple and inhei'ent to the 
tiade In the iiiist place all pioducv whose 
pi ice vanes accoiding to its quality tends to Is 
sold by measui'e and all produce ^^hose equality 
IS iuoi*e or less unifoiiu is sold by weight Small 
quantities of the best and eailiest ciops aie )mt 
on the maiket sometimes iii specially prcqiaml 
packages and fetch a special piu^ while the 
mam bulk of the Imivcst is afteiwaicls sold 
aooordiug to a moie oi less asret tamed staii 
dard. Occasionally it happens that sales under 
each condition take place simultaneously As 
an illustration of the foimer case the sale of 
wheat and barley may lie quoted As is well 
known the sale of wfieiit, 'ubich was foimerly 
conducted ui terms of measure in pracUcall^ 
eveiy instance, is now nearly everywhere oai tied 
out by weight The Cxirn Returns Act of 1882 
wkuJb i^equires all sales of wheat, barley and 
oats in certain schoduled English markets to 
he recorded in terms of the imuenal bushel 
aad enacts that sales b> weight snail be trans- 
muted according to a fixed standaud has helped 
to perpetuate the older system while the in 
traduction of foreign com which is sold by 
ihi international system of weight, has tended 
te hriak it down The lattei influence has so 
far pravadsd that in laverpool wlieat is sold 
by the cental of 1(X) lb. and the advocates 
tuMi method have endeavoured to enforce it 
threufhout the ommtry, at present without euo 
But though the cental has not proved 


popular generally, there are many places where 
wheat IS sold by weight, and in recent years 
there have been many proposals m Parhanient 
and elsewhere to make this method compulsory 
The aviation has met with fierce opnoaition 
from the barley glowers of Noi-folk, who oon 
tend that this would be disadvantageous to 
them The best liar ley such as is giown V>y 
them for the high class bi ewers, is thm skinned 
and light and its quality is always associated 
with these attributes. Not onlv therofore do 
buyers of this Imiley uevei ask what the weight 
IS but the ligktei qualities actually sell at a 
highet price than the heavy vaneties, owing to 
their better coloui If this barley weie sold 
by weight there would lie a risk so it has been 
asscited that the put chasers would demand 
that the giain should be made up to a given 
weight, as is done in the case c»f wheat Of coui-se 
this only applies to malting bailey sinc^ gtiud 
ing bailey is always s< id I y weight. Anothei 
example illustmtive of tin. pmtice of selling 
the choicest samples b^ measuie and the uuu 
iiionc ! scuts by weight ma^ l>e taken ficmi the 
sale of eaiiy veLetablcs. Tin first jieas that 
come on the maiket aie sold by the peck latei 
(Ui peas aie sold by the pound The eaihest 
Hti-awbeiiies aie sold by the punnet and other 
fiuit IS sold undei analogous toims, but when 
the Mtasc n is in full swing they aie sold by tlie 
)s)und liesides these influences which may be 
( ailed natuial thei e ai e other influences at woi k 
which aflect the development of trade lelations. 
Ihisc aic the legislaturo and the iwilway com * 
|>ann H Jailiainent has in ceitain cases slept 
111 avowedly to luevent fiaud, and has insisted 
that h(u>s shall f>e mid l>> the (Ksket and that 
hav and straw shall be sold Iv th< tiiiss in 
is ndon and in these instance a tc i tain amount 
jf success has attended the ( Ih 1 1 < f Ic gitilators. 
Ihe iwilway compauits on the ether hand, for 
obvious reasons endeavoiii tc make each con 
signiiunt of equal bulk weigh an equal amount, 
and have issued a scale of cJiai ges f( t fiuit and 
vegetables acxoi'dmg U an assumed weight It 
is pioUible theiefore, that in the neai futuie 
all measured consignments will e uitoiiu to the 
I'eckoiung of the scalers and the weighbiidge 
In view of the facts just nai rated, it will l»e 
seen that it is not ulwavs easv ti sav when 
ceitain terms atv used whethei a tiue measuie 
or a true weight is implied and it will be better 
to deal with the tables known us avoiidupois 
and dry measuiv togetheo* The first, as ite 
title betokens, is considered to be of foreign 
origin that is to sav it was intiYxluced into 
this oounti> b> foreign meixhants, and at a 
latei date than the old Tio^ weight It has 
howevei for some centuries become embodied 
111 English custom and has undergone chafes 
chaitk.ten8tic of English trading methods, l^e 
true umto are Uie ounce, the pound, and the 
ton, whereof 16 oz. go to the pound and 2240 lb. 
to the ton Two additional units have, however 
been introduced, viz. the stone of 14 llx and the 
hundredweight of 112 lb The quarter of 28 lb. 
IS of course merely the fourth part of a hundsed 
weighU According to Uiis wculation 20 cwt. 
go to a ton, and this is the usual reckoning 
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Bat It w clear that the hundredweight of 112 Ih 
18 not the onginal weight, and it is obvious that 
some process of degeneration must have set in 
for the hundredweight must have originally 
been the long hundred of six score or 120 lb 
which is no convenient fraction of the ton of 
2aM0 lb Be this as it may the pound has not 
always been a uniform weight In the Lake Bis 
tnct where it was known as the long pound 
It equalled 22 oe. A similar weight prevailed 
in parts of Durham but in some mi*ts of the 
county it contained 21 m and in others 24 In 
^ orkshirt the pound ususllv contained anything 
between 16 and 24 oz In Cheshire Linc*oln 
shire, Herefordshirt ( loucestershire Dorset 
Devon, and CxirnwalJ it generally contained 
18 oz in Shropshire Hiitkinghainshire and 
othei coiintu*8 generally 17 or The Me \aiia 
ti< ns which weit cnstoiiiar\ chiefly as regards 
the sale of butter no drmbt have their origin in 
the exceediiij^h ''attr\ state, of the butter made 
bv the famiei-H which Isfoit it had long lieen 
in the hands of tin pin chaser or (‘oiisumcr 
shiunk and lost weight bv as much as one or 
twe ( I e\en more < un cs in the |x>und Hut in 
Votland the. js iind seems to have weighed moi’e 
than 10 o/ even wli i-e other kinds of focKis 
were sold llitis in llarifl butter cheese hav 
andwcKil wtit sold bv the pc und of 24 or vihih 
meat and meal weic Isuicht bv the is und cf 
171^ or InAlHidtcn for uuttei and c liec sc the 
|iouncl (ontaimd .<.() c r 2( o/ foi meal malt 
and com 24 AtBitchin Forfar and Montiosc 
It lield 24 or at ( lamis 20 and at Kirricmiiii 
27 At Perth there were 22 o/ at (amplxl 
town 10 or at invemisv 24 or at Dumlwirton 
23 or in the fsnind At Avr foi butter hay 
and meat 24 oz In East Tvothian foi hay hides, 
and tallow 22 or At Berwu k foi butter 18 e r 
but in the country markets of the county 22i o/ 
which was also tnc usual {xiund for cheese At 
1 eebles, foi butter cheese ha} and wool 23 or 
at Wigtown 16 or 24 oz. for butter In Kiik 
ciidbright in many fianshes the pound consisted 
of 28 o/ in many cjthers only 20 In Kox 
burgh 24 or These ai e only some of the vanous 
forms w hic h the pound was liable to take Some 
what similar changes beset the stone In many 
parts < f the north of Fngland the stone instead 
of weighing, 14 lb held 16 Ib In South Wales 
12 lb In most parts of the south of England 
it consisted of 8 lb only a practice which still 
prevails in London as (las already been stated 
it 18 indeed only recently that the change was 
made to the standard of 14 Ib in one very im 
portant Yorkshire town to the great regret of 
an intelligent butcher who informed the writer 
that he preferred the older system since a nse 
or fall of a farthing a pound meant a correspond 
ing change of fourpenc*e a stone a computation 
which lent itself more easily to imid calculation 
than the authorized sy stem In fikxitland again 
the stone underwent many changes In Aber 
deenshire for meat, butter, cheese, tallow it 
lield 26 Ib as a rule, but in some plaoes 26 Ib 
and in others 22 lb In Argyll 24 lb in Ayr 
riiire the same in Banffshire 24 or 22 lb In 
Berwickshire no less than five stones were used 
eouBSttug of 23 lb., 24 lb., 23 lb 8 oz. 21 lb 


14 oz. and 16 oz. respectively In Bute and 
Otithness there were 24 lb to the stone in 
Dumbartonshire 23 lb and 16 lb of 23 oz. in 
Inverness 24 Ib. in Kincardine 16 lb and 
20 lb. in Kirkcudbnght 17^ lb in Lanark 
22 lb in Peebles 23 lb at Tain lu Boss i^ire, 
22 lb 111 Roxburghshire 24 lb 23 lb and 24 lb. 
2 or in Selkirk 17 lb 8 oz. and 23 Ib 8 oz. in 
Stirlingshire 20 lb 1 oz. in Sutherland 24 Ib 
in Wigtownshire 26J lb Tliese reckonings are 
all for butter cheese tallow butcbii meat, and 
other similar goods, and do not iiu lude the large 
number of other vanations which ai'e found in 
(oiiiiection with tbi sale of wool Even the 
hundredweight itself occasionally vanes and 
while in Cheshire it formoily always stood for 
120 Ib in the salt ef cheese and still does so 
in sonic places no doubt in Ijaiicasbire it was 
used to imply 106 lb 112 lb and 120 lb Else 
where it is said to weigh 121 Ib But traces 
of the old notation remain in the use of the 
expression a score or 20 lb re one sixth 
part of the old long hundred and of the pack 
of 240 lb which is still in common use in 
main jilaces in the north of Fngland For 
iiieaHiiies of cajiacity the unitH iiit the bushel 
and till (juarter The latter was pnscnlM^d 
iindei the name of tin D nclon (|uait(i as tin 
soh legal measiin f<r (“onj by tlu 3>tli article 
of Magna ( haita. and lias been in conimon use 
ever Miiict but is biing ousted fr« lu its position 
by the bushel which as all cady state cl in many 
cHscMH (It in tc H a w ( ight Tin (juartc r is stipi^Misea 
t< ccuibun 8 bus and th( busln 1 4 pk But local 
varmiic IIS an oc* Hsioriall\ met with Ihus in 
Northiimbi riand a tncIv aniounts to one thinl 
of a Win(h(*Htei busln 1 while a ( laveri peck is 
equal to half that iinasun In Sc nth Warns and 
Noith C loin ( hU ixliirc then aiej 20 cit instead 
of 8 to a fieek In Scotland the jkck contains 
aliout three eighths of a Wine he ste i bushel and 
other vai i( ties an found ThtM an howcvei 
as nothing compared with the fcims in which 
the bushel has from tune tr tinii Hp|Kfinsi The 
standard bushel is 1 28 tub ft in si/e with n 
diameter C)f 19^ in and a depth cf in Th« 
Winchester bushel which was for many years 
the measure most of te n used contains 21 >0 4 cub 
m and ec^uals 9688 of un imjjerial bushel It 
was carried aeross the Atlantic by the English 
emigrants and is the Ktamiaid biinhcl in the 
United States The imijenal busln 1 cemtains 
8 gal but there arc scveiul provineial bushels 
in use 'Die Carlisle bushel fe r instance con 
tains 24 gal and this is used in many parts of 
south west bcejtland But at Perintli a bushel 
of barley emU or potatex^s contains 20 gal and 
of rye or wheat 16 gal 1 he Cormsh bushel also 
equals 24 gal while the Appleby bushel holds 
2 imjxnar bus. In Staflejrdshire the bushel 
holds 9A gal In Lincolnshire 4 bus go to a 
quarter of wheat In I>*KrcHten»hire 8^ or 9 gal 
make a bushel In Worcestershire the same 
sizes arc found In Bliropshire the bushel holds 
9^ or 10 gal In [jarts or central Wales 20 gaL 
in others 10 gal The latter measure is also 
found m Herefordshire and Berkshire but in 
Glouc'estershire it is generally though at 
times 9 9j and 10 gal In Oxfoi^hire 9 gaL 
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8 pt In SuBsex and Dorset 9 gal The word 
IS seldom used m Scotland, except in the author 
ized sense, but m Ayrshire the bushel is said to 
contain 2 pk only It mav be as well to record 
at this point that a bushel is often called a 
strike, but there are many exceptions to this 
practice. Sometimes it means half a bushel 
only at other places it means an exact bushel, 
that IS, all that is contained in the measure after 
the surplus has been *’ struck ofEl In Cornwall 
it IS said to equal a Winchester bushel, or 
one thud of a Cornish bushel According to 
one authonty it may even contain as mucTi as 
4 standard bus. 

In Scotland, however, an entirely different 
scale of measures prevails, based on the old 
Scotch customary measures and these though 
no longer legal are in common use not only in 
the northern kingdom, but in many parts of the 
north of England as well ihe teims are the 
lippie or forpet the hi lot and the boll which 
contained 4 nilots and 64 lippies The Hmalhst 
moasuie contained about 0932 of a Wuichestei 
bushel, or nearly a quarter and a half of an 
English peck Ihe teini is still used but is 
becoming obsolete and is now generally used 
figuiatively to imply a sniall extm allowance 
1 otpet moans oiiginally fouith pait and ecpials 
a quarter of a peck but in some {mits of North 
umber land 5 foruets equal a peck The hr lot 
again is deiivcu) from two old Norse words 
meaning fouith pait but in the West Riding 
of Yorkshite it lequiied 8 in hits at one tinu to 
make a bushel In some ^mits of Scotland it 
wat as much as Winchestei bushels foi ect 
tain ai tides and about a tenth nn le tlian such 
a bushel foi e»thei*s Ihe boll was peihaps e\en 
nioie divei Hilled lo begin >Mth thei e wei e two 
standaid Scotch bolls the first foi wheat pease 
beans rve and white salt was laised fioni the j 
standard hi lot containing 2l| pt the second 
foi oats barley and malt >^aH laised fioiii the 
standaid iirlot containing 31 pt Rolls \aiied 
in practically every count} in Scotland and 
often in two or thi ee places in the same county 
but in ovciy case the boll for oats was laigei 
than the oi dinary standaixl In ge nei*al tei ms 
this IS due to the valuing quantity of moi8tui*e 
111 the oats that weie sold, and tne quality of 
the grain Thus in Elgin and Inverness the 
boll of oats vailed fiom 5 to 8 hrlots ac*cording 
to the quality of the gmin the idea of a IkiII 
of oats Ireiiig as one authority 8a> s m hat will 
produce a boll of meal so that in some places 
whole the grain is good 18 or 19 pk will make 
a boll The Scotch standard boll foi wheat 
was equal to a little nioi'e than 4 Winchester 
bus. the boll for oats to nearly 6 such measures 
But in Aberdeenshii'e the wheat boll equalled 
about 5 bus. and the oat boll a little ovei 6 In 
Argyllshiie the common boll held 4} bus. tlie 
oat boll 6^ except at Campbeltown where it 
held 7{ In Ayrshire the wheat boll held 
4^ bus and the oat boll ^ but in calculating 
ministers stipends 74 In Berwickshire the 
wheat boll was 6^ bus. and m the sale of 
wheat and barley another boll was added in 
each score. The Langholm boll used in Dum 
fneashire and iii Eskdale contained no less tlian 


12^ Winchester bus., while tkkt MoflSat boll used 
in the upper part of Annandale held 131 and 
the Annan boll held 9| In Kirkcudbright 
oat boll held in theory I0{ bua, but in practice 

11 Winchestei bus. were always given In 
Wigtownshire the wheat boll equally the Eng 
hsh quarter and the oat boll held 4 bus. more 
In England the bolls were never so vanous, but 
the wheat Ik» 11 in Hexham contained 4 Win 
Chester bus , while in othei places the boll held 
but 2 The oat boll at Hexham held 5 bus. and 
at Alnwick 6 bus In addition to these local 
measures it must be lemembered that a boll was 
often held to imply a weight as in Elgin where 
meal was sold by the boll of 9 st , and salt by 
the boll of 2 cwt , and that in some cases the 
bolls weie stiiked and in others heaped 

Ihcse weights and measures were all varia 
tions fiom the legal standaid which weie tii*e- 
Home and diihcult to giasj) L>ecauHe the author 
i/ed tci Ills weie used in some othei than thtir 
accepted meaning But time weie and aie still 
in many places cxpiessi ns used which had no 
otlm than a custoinaiy sanction Thus in tlie 
West of England ulnat and other ai tides aie 
Hi Id by the bag genciall} equivalent to 3 bus., 
but in Devunshiie a l>ag ( f wheat is 2 bus or 
half a sack At Kingsbndge it weighs 120 and 

12 > 11 In h(»uth Wales a Iwtg of oats equals 
7 heaped measures or 8^ strikes. A H})eak6t 
at a recent meeting of the t ential Chamber of 
Agiuiiltuie assertcil that in seme plac'es a bag 
of oats weighed 1% lb and in otners 200 lb 
In Kent a bag (»f lu (is holds 2 e wt while in th^ 
west (ounti\ a bag (f jM)tatoeH weighs 160 lb 
and a Iwg of apples )r tui nips 1 20 In north west 
Devon howe\ei the bag of potatoes is l>elie%ed 
to hold 140 I b The Iran el, a term alwa\s used 
in liedand foi the sale of wheat is the equiva 
lent of 20 st of 14 lb each oi 280 lb for wheat 

E 'oes beans ami pease but for barley it 
only 16 st foi malt 12 st foi oatmeal 8 
It was at one time used in Suffolk and Essex in 
the sale of buttei In the foimer county it held 
2 )6 lb in the lattei 106 It is ii ported as con 
taming 224 lb elsewhere A chaluer w Inch was 
a recognized measuie in Scotland foi wheat held 
16 IkiHs but in England wheie it was only a 
customary measure it held 4 qr or only about 
one third of the Scotch measure The coomb 
a term in>ariabl> used in East Anglia even at 
the present time holds 4 bus. or half a quarter 
The gaun a west eountr} expression is the 
same in all respects as a gallon of which it is 
merel} a dialectic form Tlie fow a stnked 
measure associated with the Cunningham dis- 
trict of Ayrshire contained 2035 756 cuK in, 
and 5 fow s made a boll of wheat, rye pease ana 
beans but 8 were I'equired for a l^fl of oata. 
In Berwickshire Forfai shire, and elsewhere in 
Scotland a cap of wheat was one quarter of 
a peck The auchlet was the eighth part of a 
boll as its derivation implies but it appears 
at one time to have contained one sixteenth 
pert onh in Kirkcudbright and Wigtown 
slure The authonty for this statement says 
that the auchlet is a round vessel of 16 in in 
diameter within ihe bnm, and 4 in deep, the 
bnm being g in. thick. It is said to oontam 
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•bout 9 pt 13 gills |sui]i ^7 officer shall convert such returns into 

Urns mh£it hiJl a gul more however, in prac- the imperial bushel and in the case of weight 
tice the boll oonsiating of 16 auchlet^ striked or weighed measure the conversion is to be 
measure, is reckoned eaual to 8 Winchester bua made at the rate of 60 imperial lb for every 
A leap or hp was an old English term for half bushel of wheat 50 imperial lb for every bushel 
a bushel, and has long been obsolete A last of bailey, and 39 imperial lb for e\ery bushel 
was a measure which usually held 80 bus. or of oats. Ihe i)unibei*8 we!*e chosen Ijecause it 
10 qr but in many places an extra half quarter was believed that the} represented the average 
was added in the sale of oats. A load is a more of the natuiul weights of the different classes of 
or less vague term in general use in England grain sold in the maiktts. But in a great nian> 
and Scotland where it is sometimes called a towns a different standard has lieen adopte<] 
lade. In most cases it implies merely as much and a bushel of '^htat is expected to \ieigh moit^ 
as a man, or a boi^ can carry or a cait can as a rule than that amount In all these casts 
contain but occasionally it assumes a more or where the bushel is understenHi to iiiipl} a eei 
less clehnite size or weight. Thus the Bedford tain v eight com is said to lie sold bj Moiglied 
load 18 5 bus., as mucli as a man can caiiy measure In many cases the vei|^lit of the 
and this measure is ac^.cpted in man} parts of bushel defiends on the quality of the gmin and 
LnglancL In Dorset, Berks and Bucks, bow it is a niattei of aimngement bet^ieen lujiei 
ever it is equal to the impel lal load (f 40 bus and sellei to uhat u eight the bushel oi qiiaitei 

and in some parts of the touiitiy it holds 4 or shall be weighed iip^ If (>3 lb is stipulated 
e>eii only 3 bus. In the noitli of England and the nntuial weight of tin com is ( nl\ (U 
and Scotland it implied 260 lb or 280 lb the the stllci must supply 1 lb moie at his expense 
quantit} sufficient to load a hoise In Clieshire But in some other cases the Me ight < f the bushel 
howe\er accordini;, to the English Dialect Die or quaitei is customaiy and if the natural 
tionai} a load of uheat consists of 4 measures weight of the gitiin is nioi*! the sellei j^ets the 
and \ai les in Meight in diffe re lit hKulitics But bciicht J bus accoitling to Mi l(hii lalheits 
taking (.heshite genetalh a load of 14 scores is letuin of the weights and nieuHUieH Mlieiehy 
the most general for M he at A loael of jxitatoes wlieat l>arlc> oats, Indian com peas Ihiuis 
however Meighs 12 Ih mete The heibliet a viheat floui oatmeal and hatlc} meal wete sold 
lueasute used in flint (< iitains 2A impel lal bus in eel tain maikets in 1879 Me learn that the 
but the Me id IS now used gencrallv as a Meiglit bushe 1 s Meicht in Hanbuiy Mas 62 Ih in Bam 
and implies HH lb of Mheat 180 of beans 147 staple 67A Ib in the iiiaiket but fe i ini|N)iteid 
of liailev OI 10) ef oats The kenning a me a wheat 62 lb In Bath the ({uartei lie id 480 Ih 
sure in use in Not thunilHi land lioleis half a in Be5(lale 36 st In Bedfoicl the himhe I Me igheid 
bushel Another local nieasuie) is the listred 62 Ih and 61 )b InBieestei Bimiinghaiu and 
twe) of M huh make )^ bus This m as in use as BiidgMutei 62 Ih In Biistel fnglish wheat 
late as 1879 in < ardiff iiiaiket foi the sale of Meighcd 60 Ih te the inqMUial bushel and 
Mheat In C3ieslnie and in se me otliei parts of foieign 62 lb At Buiton on Jieiit th bushel 
the coiintiy the woid measure is used instead held 63 lb at Caidifl (M) lb and (>1 lb at ( ai 
of bushel Oddi} erie ugh the woid always ini digaii 6o Jb at ( aiiiiaitheii 64 Ib f< t Mheat in 
plies a Meight (f s< me kind but the anmunt the niaiket and 62 lb foi inqxited In < ai 
vanes with the artiele sold and vety often with naivon the quaitei held >04 lb In ( hatd the 
the localit} A sack is often used in the same bushel equalled 62 ib at ( he pstow (>2 Ib at 
wa} Tilt Mold generally implies 4 bus of ( hestei 7 > Ib at ( he ste i he Id ( 1 lb at ( iien 
wheat and 5 of oats but in Dorset a sack holds cestei and ( oventr} 62 lb at llaitfe tel >C lb 
4A Winchester bus of Mheat and in Suriey at Exetei 62 lb at fare ham tiO Ih at (11 u 
4lbus. of oata In Wai wiekshiie it holds 3 bus cestei and Heiefoid 62 lb at Hexham and 
of 9 gal each In Lincolnshite it inmlies a Huntingdon 63 ib at IpsMich and Ijeeds 60 to 
weight of 18 st that is, 2 j 2 lb In Preston 63 lb at Liverpool 70 lb at Maldoii (K) Ib at 
mai^et wheat is sold b\ the windle nominall} Mansfield 63 lb at Middle wich 75 II at Naiit 
a measure of 3 bua but reckoned now alMays wuh where it held H impel lul luis 7) lb 
as a Meight of 220 lb at Northampton 62 and 63 lb at Noiwich 

Thus there are a vei v laige niinilier of m eights 63 11 and at Oxford (2 11 at She ffield 63 Ib 
and mea8ui*e8 b} which grain of various kinds at ShicMsbury 7 > )b giniii in tlie niaiket and 
tuay be sold, and iiianv of the terms employed 1001b for iiiqxjru cl grain at faijKih} 7)Ib at 
have more than one meaning It was saiei some Taunton and Tewkesbury 62 ll» at Wakeheld 
years ago that there are a hundred and twenty 601b atWaniiigton Wigan and Whitby '"01b 
different ways of selling wheat, and the number at Wolverhampton 62 and 72 lb and at ^ lex 
has probably been underestimated Parliament ham 7 > lb In Scotland the same practice pre 
has however endeavoured to introduce some vails, though thcie the system has lieen earned 
degree of uniformity by resquinng that for the to a further jxint According to the evidence 
corn averages all weights and measures that vary (Keply 319) taken b} the Defiartmeiital C>om 
from the authonzed unit shall be reduced to a mittee on b<x)ttish prices in Forfarshire no 
common standard Section 5 of the Com Re barley and oats are sold by the natural weight 
turns Act of 1882 provides that where returns at all A standard weight nei bushel lias Ixieii 
of purchases of Bntish com are made to the adopted, which was then 56 lb for barley and 
local inspector of c< i n returns in the markets 42 lb for oats but in this county, except in 
scheduled under the Act in any other measure extraordinary seasons, neither barley nor oats 
than the imperial bushel or by a weighed meo' reach the standard, and evei 7 farmer has to 
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* weigh up ’ The standard has mrown in hnng 
memory ntim 52 lb to 63 lb , then 54 lb , ana 
finally 56 lb, so that in the course of a few 
years theie liave been four different * weighed 
bushels ’ in this district alone The final result 
has been that the agricultural newspapers, in 
recording prices, have abandoned all attempts 
to quote local measures, and as transactions are 
not conducted in authorized measures the le 
ports quote the pnce per quarter or other mea 
sure of so many pounds and the statements 
I un that wheat was sold at so much per 504 Ib 
per 496 lb , pei 480 lb per 470 lb , and so forth 
a compromise it is true, but one which harmon 
izes local custom with a method whereby com 
pansons may be made all over the kingdom It 
may be of interest to <^ote some of the various 
standards employed, ^us in a single numlier 
of the Mark Lane Express there could be found 
quotations of British giain jier j 04 lb Tier 
480 lb pel 448 lb of foreign gram pei 496 lb , 
at Maik Lane Foreign v^ieat was <| noted at 
the Baltic per 492 lb pel 480 lb pei 500 lb 
while British wheat was quoted at the county 
uiiii maikets pei 186 lb at Binninghain Cov 
entry, and Waiwick, per 336 lb at Cvai lisle 
and huiideiland per 76 lb at Cliostor ^ler 
62 lb at Heiefotd per 504 lb at Ipswiih 
and Newbuiy per windle of 120 lb at Pies 
ton |iei 216 lu at Wolveihamptoii Barhy 
was sold at Maik Lane per 448 lb pet 416 lb 
pel 400 lb, at the Baltic |)ei 400 lb and jier 
448 lb pel 64 lb at C hestor pel 440 lb at 
Coventry, jioi 56 lb at Heicfoid Oats sold at 
Maik line pei 330 lb jiei 312 lb and pei 
301 lb 1 oieigii oats ]iei 320 lb {hi 4 lb at 
( liestei pel 352 lb at (ovtntiy pel 40 lb at 
lleitfoid jiei 320 lb at Ntwbuiy im i 1% lb 
at Wolvdhampton Beans aiequoU a tier >12 lb 
and per )04 lb leas pei i04 lb at Maik Lane 
and pel 6 lb at Ileiefoixl foi bians and ptas 
Othoi measuicH such as the imperial quuitcr 
aiu also given 

The sail of hay and straw is the next matter 
foi consideration In London as has alixadv 
lieen stated the sale is legulated h^ an old Act 
of lailiament, amended by anothei Act passed 
in 1851 This law winch pu scribes Kt\eral 
rules foi the market ordains that all hay and 
stiaw shall be made up and acid in bundles or 
tiURses which aie to weigh in the case of new 
hay 60 lb, old hay 56 lb and in the case of 
stiaw 36 lb E\ery load of hay or straw is to 
contain 36 trusses. On tlie othei hand in the 
country inaikets liay and straw ai*e usually sold 
by the standaixl ton oi by the stone both the 
imperial weight In the counti^ distiicts, how 
e\er, stmw was till recently and is now on 
many occasions, reckoned ana even sold by the 
bat or batten sometimes called a loggin or a 
fad and a thieave, m some places called a 
thiave. Genei'ally the number of bats, loggins, 
OI fads that make a threave is twelve, but this 
18 when the straw has been dinwn for thatch 
ing or at any rate the grain has been threshed 
out The threave is used in connection 
with the straw just as it has been reaped and 
made up into sheaves. In this case the calcula 
tiun IB made a different way A sheaf of w heat 


18 SB much as will make a bundle of a particular 
snse, often 12 in in diametei Ten inches la 
customary for barley and oats. Fourteen of 
these sheaves make a stook of wheat, 12 in the 
ease of the two other kinds of gram Some- 
times a threave is made up of 2 stocks, some 
times 14 sheaves, sometimes 12. In Northamp- 
tonshire 10 sheaves of corn make a threave, in 
Warwicksliire 24, in Hertfordshire in the old 
days, according to the agricultural writer Ellis, 
no less than 30 In the dutnet of England 
which lies near the up{)er Thames that is, 
Gloucestershii e, W orcestei'shire, Oxfoi dshire, 
and Wiltshiie straw is reckoned by the bolting 
a term implying in different places 12 to 24 lb 
in weight. In Herefordshire also it is used in 
the sense of 14 lb The word is also used in 
connection with the preparation of osiers for 
maikot Hops though sold by the hundred 
weight at one time are now generally dealt 
with by the pocket a measure which has come 
to mean a weight of cwt or according to 
on€ authority 1^ cwt in Suii’ey The po»et, 
howevei is not merely an expi^ession but is the 
actual pate cl into which the hops are packed 
At one time hops were also sold in bags of 
about 2 cwt ea< n but this is now practically 
obM(»l(te since only the worst hojis were bagged, 
and foi these there is now practically no sale 
The sale of vegetables is conducted with 
the use of peihajis moie jieoulmr teims than 
any othei liunsat lions in agiuultural produce. 
Many articles ai e of course sold by the author 
i/<h1 weights and mcasui’es, such as the |>ecl^ 
thi Imsht 1 tlu jKiund the hundredweight and 
tlu ton accoiding as the c onsignments aie latgc 
OI small But tneie ai-e nian\ local teiuis in 
use and as vt getables differ in size sliape, and 
quality so do the nieth ds of dealing in them 
In addition to the tomplexitj thus caustni 
I thei'e must lie added tin complexity cautad b^ 
foreign fi uit and vegetables, which are packed 
111 thi foi 111 custoniary in the counti^ of origin 
and sold under that form in England. Thus 
111 tlu wolds of one writer vegetables may be 
gatheiHid and load<d diret t on tlu wagon cart, 
\nu <r liaiicw ninv lie secuitd in bundles 
with bass oi rods, tied in bunches with rods, 
arranged in hands {lacked in loiuis, flaskets, 
emtes, hampers, jjads, Kie\ 08 , half sieves, quarter 
sieves, flats molleis, {iiukles, ff js, {Kittles, pun 
lu Is 2 iwt sacks, 1 cwt sacks, bags, ^ cwt. 
bags, liesides foreign bogs of no defined size, and 
liaii-els, boxes, trays, of innunui*able size and 
endless sha{>e8 All these ai'e found in Covent 
Gaidtn alone while in countiy markets sevend 
other measures and weights are in use. It will 
be best to deal w ith these in alpliabetical order 
premising however that none of these are legal 
terms, and that in many cases they are not even 
supposed to be definite, but are merely con 
venient expi'essions foi certain consignments, 
which are generally weighed, or at least com 
puted, in some other way for purposes of pay 
ment Some however nave been investigated 
^ the officials of the Board of Agriculture and 
iwenes, and the weight — approxunate or actual 
— with which each is eouivalent is pubhsned in 
the Weekly Betoms of Market Prices, whenever 
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it k found nBommiy lo qnolo theoe lenus imteod 
of the eUndard avoirdupois. Thus a bag of ^ 
tatoe& a term used in Leeds, oontains 126 llx, 
tiiougn according to ailother authority it n 
really a measure holding S bus. and is used in 
the sale of apples and turnips as well It gene* 
rally implies a weight at the present day and 
oofftaiDs 120 lb of the latter articles. In i^nier 
set, however a ba;^ of potatoes is 160 lb, and in 
Devon 140 foreign apples aix) frequently sold 
by tbe bairel in all English mai kets. In this case 
the equivalent is 140 lb but a liarrel of Nova 
Scotian apples weighs 126 lb When potatoes 
are sold by the bartvl as is the case at Glasgow 
and Leeds, a Imndi^edweiglit and a half is sold 
at the former city and only 84 lb at the lattei 
btrawberi les, themes, currants and other soft 
fruit are often sold by the basket According 
to the estimate of the Board of Agiicultuie a 
basket of chernes oi tunants contains 8 lb hut 
a liasket of strawben les only lb Scotch stmu 
beiTies are, howev ei sold in Bii iiiin^hatu inai ket 
by the basket whuh contains only about 4 lb 
It IS elseahei-e i*eoorded howevei that in South 
WiltHhiia a liaskit of potatoes holds 3 pk and 
that in Bimiinghain a basket of grapes holds 
7 t > 12 lb of jiears 72 lb and of strawlieirits 
1 gal ahile HI Kent a basket of cherries is said 
to hold 48 lb Straa hemes are also deiilt with 
uadei the curious teckomng of 2 boats whuh 
Rie (ontptiud to Ik* equal to 7 lb As they are 
m>t sold by the single iKiat it may be assumed 
that the phnuu is c( rrupt A box of potatoes 
weighs aliout 64 lb but only foreign consign 
meiits are sold by this method The bushel 
and even nioie frecpiently the half bushel are 
used in Uie fruit trade The bushel of apples 
oontains 42 ib and the half bushel 21 lb tor 
pears the m kerning is the same but in the cose 
of rhemes the contents ueigh 24 Ib and in that 
of damson and plums 24 lb to 28 lb A ease 
of apples he Ids 40 lb but a case of French pears 
usually he Ids 40 pears and weighs 12 to 1 > lb 
A case of Valencia onions on the otlier hand 
wel^^hM about 120 lb French pears are how 
evei not always sold in this way Sometimes 
they are packed in crates which hold from 64 to 
90 pears and weigh 18 to 20 lb English a]iples 
are cxxaisionally sent to market in a flat which 
contains a uunjl>ci equivalent to the weight of 
42 Ib Strawberries are at tunes sold by the 
gallon an expression which though it pio- 
Imbly implies a measure, at any rate approxi 
niately is computed ^ the Board of Agriculture 
to be equal to 6 lb. The ‘ hamper is frequently 
used in transactions about apples, and is reck 
oned te^i be al»out 80 lb. The naroper of potatoes 
bought in Leeds market is of the same weight 
In Liverpool currants are sometimes sold by 
tbe handle which has been computed to be 
equal to 6 lb The load of potatoes at Man* 
Chester bolds 252 Ib The peek of gooseberries 
and strawbemes is estnuatM at 12 lb and fruit 
sold by that term are no doubt more often 
weight out than measured. Tbe next expres- 
sion — tbe pot — is more than a mere loeal word, 
and IS the weight by which perhaps more fruit 
IS sold than any except the pound and the ton 
In common use it implies 63 lb for moat kinds 


of fruit The Evesham pot, however contaiiia 
64 lb of apples, 72 lb of pean aod plums, while 
it holds 80 lb of pettatoea A pot of peas at 
Worcestei market, however, he4ds only 40 lb. 
Tlie n uiid is employ ed in the sale of green 
gages, and has Wn e.oniputed to hold 7 IK 
Tlie sci»re is oc*casionalh used when dealing 
111 potatoea It iniplies 21 lb not 20 ( hernes 

are sold at Wolveihanipton by the side which 
18 equivalent to 63 lb I'lnallv the sieve and 
half sieve are woids in comiiioii use but with 
no veiy definite meaning According to the 
computation of tbe Board of Agiicultuie a 
half sieve of apples and |)ears weighs 28 Ib 
but generally the sieve is taken to 1 k^ the eepii 
valent of a bushel oi in some cases 10^ uii|Hiial 
mllema Othei authorities diflei and it is pio 
liable that eiiiginally the expressiem was used in 
a much mene geneial wa> llius aei ending to 
one statement a Hie\e of c he it its in Kent eem 
tains a bushel weighing i(> lb while an >ther 
sa^s that 2 sieves make a bushel and that a 
sieve e>f chenies in the samei count > weighs 
52 ib a thud savs that a sieve of the same 
fiuit IS equal tei about 48 lb lii aelditioii to 
these teiius it is leetndeel that fiuit is se Id in 
( lasgow b\ the sic e k a Weist of hcotland bushel 
nt>w cotunuted at 40 lb foi apples, 50 lb tor 
fiears auri 60 lU foi plums Ju ( ovent tlaiden 
stiawlni 1 Its are also se Id by the fsittlo a huge 
tafiei lug liasket supfN sed to coiiUin half a gallon 
but Hckh 111 bolding luoie than U pt A prtilf 
of niusht (Minis, host v< r should weigh 1 lb Ilu 
piinnet is a mcjitacie iii which fiuit is ofteui 
sent to market It tu Ids 2 lb < r 4 lb arroidiug 
to size and vanes lu shape but it is genciiilly 
circnlai and measuirs 8 lu ludianieUi Agri 
cultural piodiK e is often sold in btitidh s buiu hem, 
hands and tallies Jhe bundle (f aH|iaiagus 
contains 100 to 1 lO liemds of ceh ly and 1 1 1 (t*oIi 
6 to 20 according to size of Neukale M tc 18 
•f ihubarb 20 to 30 ste uis A bundi c f raimts 
holds 36 to 40 of turnqiH 20 to 2 > while a 
hand of radishes varus fn in 12 to aceording 
to the season A tally c f cabbages is 5 d< /en 
In addition to these vague and se lut what iride 
finite measures, fruit and vege tabb s are sc Id by 
many teiTus such as the dozen the score pei 
dozen bunches, per 12 lb jsr 16 bunches per 
100 bunches |ier 20 Viunclies and so forth 
Tliefie exprt*HNions <annot lie relied njx>n for 
pui^Kises of com]ianBr ii and can m ly Ije called 
measuitm in the most gerierwl sc nse 

Besides these ai tides there are other kinds 
of agnculturai picxiuce which ai*e generally sold 
by standard imperial weights and measures but 
occasionally hy special terms Tims wool is usu 
ally sold by the pound but occasionally by the 
t^ of 28 lb In Lincolnshire however by cus 
tom the tod contains 28j lb Clieese is generally 
sold by the hundredweight or |M>und but iti tlie 
eastern counties it was at one time sold by tbe 
weigh or wey sometimes called a weight of 
256 lb or 336 lb Wool was once dealt with m 
this manner but the term then implied 30 lb 
or sometitnes 30| 31 or 32 IK Cider ui put up 
111 a pipe of 100 to 110 imperial gallons hay 
the bale of 2 cwt butter by the firkin of 66 IK 
or the tub of 94 IK, phHus by the carton of 9 lb 
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and wood by the cord of 128 cub ft , the itack of 
108 cub ft, and the square of 100 it It is per 
haps not necessary to say that even this list is 
not exhaustive, and there are several other terms 
which were once common and are still perhaps 
occasionally used, though they are fast disap- 
pearing But a much longer treatise tlian the 
present article would be required to deal with 
every term used, and to treat the subject in all 
Its aspects — historical, geographical, and com 
mercial [a o L n.] 

W^lls. See Water, Underground 

W^lsh Black Octtic. — In Wales we might 
expect to find, as Youatt remarks, decided 
sjHJciinens of the native productions of our 
island It IS difficult to uetemiine the exact 
iclationslnp between modern Welsh Black Cattle 
and the ancient British ox, whose remains have 
been discoveied in many paits of these islands 
although sevtial attempts have been made in 
that (Tiiection It is probable that scMml 
modem breeds aie inoie or less diiectly de 
Bcendcd fiom this annual, amongst thdii being 
the Welsh which owing to the (ircuiiistamts 
of the case may possibly claim a moie duett 
descent fiom this distant ancostoi than most of 
then conternpoiaries < f the same class It is 
certain that Welsh Black C^attle lepresont a vci> 
old lace and may to a gieat extent at least lx 
iighth legarded as specimtns of tlumt natiM 
productions of oui island, of which \ ouatt 
M} leaks 

Ihcie must have l>een in media lal Wales a 
niimbd of distinct vaiieties of cattk (f whith 
the black cattle weic one and perliaps the most 
impoitant We have mimeious lefeiencos in 
Welsh mediaeval liteiature to cattle of (.olours 
othd than black such as white rid dun and 
bfiiidle Rtcont investigations seem to show 
that the white and led cattle were introduced 
during Itomaii and fcjaxon times lespectivtl^ 
and were not natives of tlust islands. Tht 
black uittle must theiefoi’e repi'eseiit an older 
bleed pi’osumabl^ than eithet of tlnse In i 
any case theie lan be little doubt that the blaik | 
cattle were ciossed with both of these bleeds 
and possibly with othds as >%ell and it is ex i 
tiemely difficult to say to what extent the pie 
sent chaiacter of Welsli Black (>attli is to la 
attiibuted to this admix tui'e of blood. lied 
cattle are fieqiiently found in Wales in districts 
where modern bie^s of red cattle have neier 
been introduced and ai*e almost c*eitainl^ re 
versions to an ancient red vai lety which found 
Its way westwaixis at a fairly oaily peiiud and 
was appaientlj common in V^ales lu the Middle 
Agea Black with white markings, and bundle, 
ai*e also (Kuninon colours amongst Welsh cattle 
and even white may be seen, though somewhat 
rarely In the Lleyn district of Carnan onshira 
mouse coloured cattle are occasionally seen, ana 
these are pmbably the remnants of a very old 
breed altogether distinct from other varieties 
known in Wales. Belted or * sheet cattle, that 
IB, black with a white belt, also occur, espe 
daily m Merionethshire, but there are grounds 
for believing that these are by no means so old 
a breed as the other vaneties referred ta 

This vanation in colour, quite apart from any 


other evidence, suggests a multiple origin for 
modem Welsh catU^ The difference of type 
amongst those that are entirely black in colour 
also points in the same direction But, for all 
this, there can be no question as to the antiquity 
of the Welsh black race, which, in spite or the 
foreign influences under which it was doubtless 
brought at various times in its history, still 
retains many of the features that distinguished 
it in pt*e lioman timea It is probable how 
ever, if not certain, that other traits m the 
breed are due to these very influences, and that 
more than one race of cattle of non Welsh 
oiigin but which were common in early Wales, 
have left their niaik upon the modern breed 
without affecting its colour It is probable 
that down to the beginning of the 19th cen 
tury Welsh cattle as a class exhibited much the 
same variation in colour and type as they did in 
eailiei times Old wiiteis apiHAi to have been 
stiuck by this vaiiation moie than by almost 
any othei fuituie in conncctum with Welsh 
cattle F\eiy jmoviikc of the Piiniipality , 
Hijs Marshall seems to send out a separate 
bictd WhiJt theie can lie no question about 
the iiiixtd <hai*actci of the Welsh cattle of this 
jxnod es]M)ciaIly in the Isudei counties the 
niajontv of the cattle in Waits were perhaps 
alwajs black and fins has fc i a long time now 
betn the leoogni/ed (oloui of all cattle of the 
pint Welsh breed 

Up to the beginning of the 19th century 
Mtlsh cattle wtu dnidcd into seveml (listing 
bleeds, tht chief being the An^tsey the Pein 
bi(»ke and the ( lamugan The last named 
was H lilt times legarded as in some wa>8 the 
most iiiqKUtant of the thitt but it has now 
ciastnl to exist as a distimt bited ( ittle I’e 
Mtmbbiig the old ( lamoigan btted in colour 
M/ black with a white streak ah ng tlie back, 
and a (onsiderabh amount of white under the 
lx (h and on the tail art still ^ery common in 
ceitain paits of Wales but ait im longer re 
cogiiireei as Welsh ft i show puijx>stH The 
Anglesev and lembtoke \arietits that is the 
two t}pes that wti*e geneialiy desciilied undti 
these names by the oVdoi writers Ixith I'cmain 
and constitute Ik tween them the bi’eed that 
IS at pn sent known and officially recognized as 
W elsli Black Cattle 

The distncts in which black cattle are now 
bred ai'e Anglesei ( aiimrionshii’© Merioneth 
shire and parts t»f Montgomer> shire in North 
Wales anci Pembrokeshii*e, and parts of Car 
marthenshire and Caixliganshire in South Wales. 
The black cattle of Noi th W ales are generally 
speaking of the old Anglesey type, and those 
of South W ales of the I embroke, often called 
the Castlemaitin, iy pc The two types are quite 
distinct, although no doubt closely related, and 
up to a few 3 ears ago were recognized as sepa- 
rate breeds, each having a herd l^k of its own 
The existence thus of two breed societies with 
an entirely separate omnization served perhaps 
to accentuate the diflerence between me two 
types, and certain!} prevented anylhing m the 
nature of combined action on the part M«North 
and South Wales breeders. In 1904 however 
the two Bocietiee were amalgamated under the 
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name of the Welsh Black Oattle Society, and 
there is now only one herd book It pro 
bably take many years to obliterate the marks 
by which the northern and southern types ai^ 
differentiated, but the Black Cattle S^iety as 
DOW constituted will no doubt accomplish much 
more in the direction of the improvement of 
the breed than was possible formerly The 
interchange of stock bulls between North and 
^uth Wiues breeders, and (»thei means already 
adopted, will ultimately result in a greater uni 
formity of type as well as in a more general 
imp^vement in the bi'eed 

Welsh Black Cattle may be descnlied as a 
most useful general purpose breed cctmbining 
beef and milK pr<»ducing qualities to an extent 
that 18 exceeded by veiy few Btitish bleeds 
There are breeds that grow and feed nioie 
rapidly than the Welsh there are bleeds that 
are better known for their milk but theie is 
none which combines geneml utility ^ith tin 
hardiness necessary to thrne under Mrv un 
favourable conditions to a gieatei extent than 
this breed The South Wales cattle ha\ e always 
lieen supposed to Ih the lattei milkei's and tiie 
North Wales cattle the Wttei fecdei-s The 
cattle of West Merionethshire and South ( ar 
narvonshire have generally a high reputation 
for iiuali^ and those of Anglesey foi si/e and 
weight liic I eputation of Welsh cattle as fet»dei s 
IS largely l)as«^ upon the remarkable rt suits 
produced, bv Welsh bulhaks when taken bi the 
midland and south eastern counties of England 
whei’e thousands of them aie sent ever} yuir 
Theie has been a I'egular trade in cattle l»etwi < n 
these parts and the Pnnci|mlity for at least two 
centuries and there aie no signs of Welsh catth 
Ic sing their popularity f< r the purpose foi which 
they are s^ially sought The Welsh ( 4 ittlo 
that find tneir way into the English gni/ing 
districts are as a class known as Runts a name 
which at once suggests the character in which 
they were reganled in the earlv days of the 
trade The particulai nieiit of '^elsh Runts 
IS that owing to their hardiness they do very 
well when wintered out and when they are put 
on the nch pastures of the Midlands in the sum 
mer they teed rapidly and attain very gieat 
weights. For this purpose they are excellent, 
requinng very little attention and giving larger 
returns than any other class of cattle. 

As a breed Welsh cattle are somewhat slow 
in arriving at matunt} and the bullocks do not 
produce the best results as feeders until they 
are three years old. They kill well, yielding 
a higher percentage of carcass than their ap- 
pearance would seem to indicate and the beef 
IS in every way of first-rate quality and highly 
appreciate in the London market, where it is 
re^rded as at least eaual to prime Scotch At 
the fat-stock show of the Smitnfield Club Welsh 
cattle generally stand high in the open carcass 
competition and have for several years in sue 
cession even been placed first against all comers 
The beef yielded oy a well fed, mature Welsh 
bullock is remarkable for a high proportion of 
lean meat and freedom from superfluous fat. 
Mature cattle of t' xlinaty descnption weigh 
from 160 to 200 lb. per quarter ^ose kept 


somewhat longer than usual and M for show 
will weigh up to 250 lb. per quarter and more 

Mrelsh cows are good milkers, and the milk is 
generally of good quality With careful selet 
tion they could no douot be greatlv improved 
in this as in other respecta The} are as it is, 
looked upon with great faNour by many dam 
men foi they will thrn c on very p(K»i fare, and 
are generally easy to keip It is nniarkable 
the amount of iiiilk a herd of Welsh tows on an 
ordinary hill farm ill give ith pi'actically no 
artificial f(M>d or tin nips all tbioii^i the wintei 

Until compaiutml} itceiitly little had lieeii 
done except by a few intliMUual bneders to 
improve the Welsh breed on systematic lines. 
In distiicts where the faiiiis are mostly small 
with only a few cows kept in each and but one 
bull to serve a large aiea it is impossible to 
effect much improvement exttpt by combined 
action Moreover, Welsh uittle as the} me have 
a definite position of then own in the store 
cattle trade which they could not hold if they 
iiiteml into competition with otbei bleeds in 
winch rapid git wth and earl} feeding ([ualitics 
have Intn (hvchqxd at the exfiensc to a great 
extent of liaidnitss and activit> In view of 
the conditions pic vailing in many parts (»f 
Wales and the s}steni generally pi'actised of 
pto\idin|i, foi tin stole cattle tniue the lati 
matin ity of the Welsh Black breed is not such 
a serious diuwliack That they aic cafiable < f 
much development in this lespect howcvci is 
evident from what may Iki seen in some of tin 
liest managed heids in tint countiy Much 
could l>c ch^ine tc develop Welsh cattle as a 
milking breed and a gieat deal remains to be 
done in the direction if unifoinnty and sytii 
metry of fc iiii Many of tlicni while th y liave 
plenty of si/e arc badly Mha|ied with high 
rumps and light Innd quartcis They aic ab»o 
often somewhat thin on the nlm and thick 
skinned These aic the nnmt i bvious defects 
of the bleed Show s)iecimeim aic i ften re 
markably fine animals tin females especially 
being frecjuently very symmetrical ana even 
fleshed wnilst retaining the essential features 
of the breed The South Wales cattle are often 
longer in the body than the North Wales j^I>e, 
whu:h are thicker and more Hymmetncal They 
often also have strong curly hair, which in the 
North Wales type is soft and long fhey both 
have long horns, w Inch are wider and less grace 
ful generally in the southern than in the north 
eni type. 

The Welsh Black Cattle Society has done 
much of recent years to bring the bleed into 
piomineiici and to encourage more systeniatio 
methods of breeding Its efforts are bearing 
fruit at least in the show yard, and their effec't 
will doubtless be felt in c ther circles as time 
goes on Tlie breed owes as much however, 
to individual breeders as to the Society The 
secretaries of the Society and editors of the 
Herd Book are Messrs James Thomas and Son, 
Haverfordwest. 

It IS not improbable that considerable expoit 
trade in Welsh Black Cattle may bo developed 
111 the future They are already highly appre 
dated 111 parts of Amenca, and they have l^n 
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tried with aucc^ees in South Afnofti where their 
hardinestf of coostitution has enabled them to 
thrive under conditions which had proved en 
tirely unfavourable to other breeds. While they 
are perhaps not suitable m places where, for 
various reasons, rapid devel<»pinent is looked 
for where soil and climate are such as to make 
this rapid development difficult to attain, and 
where nardiness of constitution together with 
a capacity for thriving on the scantiest fare aie 
essential Welsh Black Cattle deserve a trial, 
and there is hardly a breed that can for such 
a purpose, lie n commended with gi eater con 
haence [c b.j] 

W«lsh Oote and PonlM.->^RioiN and 
Early History —The eailiest lefeiciice to the 
horses indigenous to the Princijiality of Wales 
occuis in Ceges Wallicie, compiled by Howel 
the Good Kin^ of Wales in the 10th cintuiy 
Here three distinct types aie mentioned (a) the 
•palfrey^ the riding animal tliat ambled easily 
(6) the rowny^ runcy oi sumptery oi the paik 
horse (c) tne Eguua operartut the light able 
bodied carting horse that diew the keii oi 
gainbo This as a little cait on i unnet h^IikIi 
was used to convey tlie scanty liaivest fioin the 
hill slopes or tiouso and faggots ahitig ste< |)h 
where it would have been iiiipoHsihle foi a 
wlieeled uiit to veiituie 1 lolianly the light 
able lx>du^d * CArtei the hquta opemrius iiiattHl 
ftom tinii to tune with tlie liettei bled iidiiig 
fialfiey played a gnat ])ait in stamping the 
type of ]xuiy now famihai as the Welsh cob 
In the Leges Wallica there is scant lefeteiiee 
te) tile Huiallei ponies of the hills It would secern 
that even in those eaily times there exmUd a 
stnmg piejudice against them — a piejtidice 
which in ludot tunes culinitmtcd in the eimet 
ment of the 1 eiial ].iaws But in spite eif this 
these haidy hill pomes continiuxl to ffouiish in 
then niouiitaiii ^istnesses 
Modern Welsh Ioniks — Likeothei trotting 
pomes, the Welsh cob is a coiupe site breed His 
precise oiigiu and oeolution is a niattei of cem 
lectui'e fui no wiitteii leH^ords of liis descent 
nave been kept CAUiseeniently we have no de 
tiiiite information as to the systems adeipted by 
his eaily breedei’s, or the suns Mliich they liad 
in view in grading up tlm cob It is supposed 
hy some that the Welsh cob was piuiiaiily de> 
nved from the light caiter and the pony of 
the mountain aforementioned hiiice the estab- 
lishment of the Stud Book in the early part of 
tjueen Victoi la s leign however an accurate and 
authentic I'eoord of the Welsh cob has been kept. 
Details will be found in volumes ii and iii of 
the btud Book It would seem that, early in 
the Victoiian era thei'e was an infusion of 
thoroughbred blood. In the eai ly ’forties a re 
nowned Aiwb sire imported by Mr Crawsbapr 
of Cyfaithfa left its stamp on the breed So it 
was witli the Welsh cob ot these early Victorian 
days and the stock of a crertain old epoch 
ixMing 8ii*e at that time was responsible for 
a large and widespread progeny that peram 
biilated Wales, and rejoice in such varKms but 
well known names to the Welsh cob lovei and 
breeder as the Welsh Flyers, Cardigan and other 
Comets, Eiddwen Trotting and Ikiton Flyers, 


Expresses, Garadogs, Kings and Wdeh Jaok% 
Be^nsfields, Lions and Miideliooa All these 
were inbred to Mr Bicliard Evans’s Old Trotting 
Comet, who was foaled about 1840 This is the 
breed that has become so noted and celebrated 
foi Its pace, courage, and staying powers, and 
responsible for the good name that the Welsh 
cob has universally obtained. 

From the Question of cobs we must tom to 
the subject of the smaller ponies who frequent 
the hills, commons, and moorlands of Wales. 
A certain divergence of shape m these animals 
has lieen the sumect of comment and discussion 
Oui Stud Book slightly differentiates two types 
as will be seen in the subjoined dcsciiptioii of 
then i Hsential characteristics as for instance be- 
tween the pony with hnei quaiters and the {K>oy 
with cob cnaracter The cobbler looking pony 
is piihably the result of some small cob sire 
bt uig matm with the Hill pony of the disti icL 
Mnny of these showy ti'otliug sturdy little am 
mals yierhaps more adapted to the shafts than 
the middle are often seen in oui show nngs 
To instance names of well known breedeis of 
Htiids built u[ion these lines we may mention 
Mr Mai shall Dugdales, Llwyn Montgomery 
hIuio Ml Millei forest Lodge Biocoii Mr 
Lues, Dinarth Colwyn Bay Mi R. Greaves 
Wtiri loitmadoc Mr T B Lavis, Ac All 
thise have lieeii possessors of pii^ewiiiniiig con 
HpKuouM small {xunes uho tiuce back a \erv 
neai oiigin on the sire side to a 14 hand and 
ovei a b iNirentage 

Tin otlici pony we have desciibed as of an 
othci tyjie and Aiab desceiidt^ is principally 
lepusented at the pieseiit day in Wales by the 
wuiH and dt scendants r f a fM)ny called Dyoll Star 
light l»eionging to Mi Meuric Lloyd This 
}s>ny IS one of thi animals that makes hist<»ry 
and lieconuR ui aftei davs kno^n as an epexh 
making sue Mi Fvan b ness Gie} light the 
will known Cliampion vinnei of mam }eais at 
the Loyal IsluigUn Ohiiipio, and elstuhtie, is 
his most illustiious son Sir Valter C ilbey s 
hliootiiig Star and Mi H ]> ( reenes Ballistite 
and King Cole aie other >\ell known winners, 
and sons of this famous little animal 

Points and C uahactekistics — The points 
and characteristics of the Welsh Mountain and 
Moorland Pony for the guidance of ludges and 
bi'eeders were diavn up and reMse^ 1906 bv 
Mr John Hill Marsh Bi-ook House, Church 
Sti^tton Mr H Meunc Lloyd Delfryn, Llan- 
wida, bouth Wales and Mr 0 Coltman Rogers, 
Stallage Park, Radnorshire Subjoined we give 
them textually 

d. Part I — Tlie Movntain Pony is 
considered to be the original fosiDdation m>m 
which the other ponies and cobs of Wales are 
descended, so that this section is placed first m 
order and a daseriptson of the animal given, 
which 18 intended to serye as an instruction to 
judges in making their awards under the various 
conditions of Uie classes under whidi such pomes 
are shown 

It liSs been decided at a general meeting of 
the Society to divide Section A into two fiarts. 
Part I will consist of the bloodJike quahty ponie% 
not exceeding 12 hands in height Fan ll* 
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ndes applying to pomes of tins dsscnption shall 
also incluae thcise of a more oobby t\pe and 
rawng up to the height of 12 liands 2 m 
l%e following are the definitions that are 
drawn up for the instruction of judges in IWt I 
of Section A — 

Oentral Character -^VUkrdy ipinted and pony like. 
Colour — ^Anv oolonr 

Head, — Smalh clean out, well set on wide between 
eyes and tanenng to muzzle 

Fart — Well j laced small and pointed well up on 
head, proportionately dost not lop eared but small 
and pomM 

Ho&trxU — Prominent and open 
Throat and Jaurt — Finely cut 

AfcJt — Fairly lengthy and motlcraicly lean with a 
stronger crest m case of a stallion 

Shouldtrt — Long and sloj ing well back fine at the 
points with a detq girth 

Aorr Lrqt Set Kiuan an 1 true not too far hack 
umler the bo^ly and not in at the dbi mh Ixnig strong, 
firearm well devtloitcd kiue lioit Hat Ikmu btlow 
knee iNuitcnis of proiHirin iiat sIoik and 1 ngih fitt 
w ell Mha]H I and round hot f 1 nst 

lU ci and h nt — Muscular strong and h jrt cou| led 
U\Hd i^tartrt — Ltngtliy and fim N t othbj 
raggtHi or gtKwe-rumjietl Tad well set on an 1 carrii tl 
gulv 

H It — 1 Ic large an 1 clean iiamlltl with the 

btsly and w II Ut down shank flat and vertical 
^elth♦r siokl 1 > ktnl nc r un lul> straight A UH|uat(Iy 
bent with long ht 1 or calcis bout 1 astems of i rt 
iK>rtionat< «1 j an 1 It ngth ft** t wt 11 shaiiod an 1 round 
hoof lenst 

A t —Quick frte an I straight from the shoulder, 
knt M an i 1 >ck w 11 fhxt 1 with straight and iKiwtrful 
1 veragt well nn Itr tht Ik Ij as to tlic hock nut with 
uoU I n Itng of the knees an i hocks as will not saenhoe 
pace and ]>ow r 

Poiiiew in this section shall not lie denked nor 
hogged It IS fuitlnt recommended that fMiiiKs 
tnteitd in tins station oi exhibited in shows 
g veiiifd b} thtse d< iimtions should as fat as 
isMsibie c( mpiy with tin furtlui tomlusions 
discussed and arnted at >)} the t Isli 1 t)n> and 
( ob SfKietv at the annual meeting held at 1 Ian 
dtiiidod Wells, beptemlier liK)7 namely That 
all such ponies shall show oi then tiwners lie 
able to piove unuuestioned descint on one side 
oi the other (ana not further back than the 
grand sire or grand dam) from animals that 
vere foaled or ha\c run wild on the mountains 
< 1 moorlands of Wales or scheduled portions of 
the border counties oi are descendants of iKiiiies 
already entered in Section A of the Welsh Stud 
Book 

SecUtm A Part II and Section 5— The de 
scnption and points as to colour head eyes, 
nostrils, throat and jaws, back and loins foie 
legs and hocks given in Section A, Part I for 
the Ml untain and Moorland Pony would seem 
to be appropriate fot a larger pony entered in 
Part 11 of ^tion A and in S^tion B. Their 
ears, however may be prr portionately larger 
Their neck should be fairly len^by and well 
defined where it joins the sboulctor, giving the 
pony a good lookout 

These pomes are as a rule stronger built, and 
have certain traits of the cob character and type 
as described under Sections C and D 
In neither of these sections, or part of sections 
IS docking or homng a disqualincation 
Ascfieiu C omTU —It is cumudered that the 


same points apply to both these sections C an I 
D, as destnptne of the Welsh inih, the onlv 
practural difierence between those enteiiKi in eat ii 
of these sectums of the Stud Bcnik Uuiig the 
height and proportionate strength and powei 
of the lar^r cob entered in Sectmn I) ft mas 
thought aa\isable to divide them into two sec 
tions, so that breedeiw c* uid be guided in then 
selection for the breeding of wliuhe>er tyiie 
they wish tt) make then sjHnabtv It was also 
couKidei*ed that Section I) would eiKourage those 
cola* which ait adapted for mounted infanti> 
and othei lemount woik for the aiiin 

Head . — Small and flat KluwingiHii} oiiaruotir with 
fine iilky hair limit r th* jhwn wh n in tin r ngh 

^tck — Mell diflniHl uhorc it j inn th Nluuhhr 
gi\ing the cob a g(MKt lookout 
S! uldnt - *11 laid hut itrong 

/ ck and / I t Pack not Um Tong 1 ihh ttrong an 1 
inuNcular tail wi 11 m t on and nt t gooMt ruin)K I 
V id Thjl —WtU li\tl 1 » I in t t Ki )( ng !n in 
■titl* to lutok or fn in hock t the gronn I 

A r J^jt — Sh iild Ntan I will ontHi U th Ik ly an I 
bo I loot 1 well forwartl I ig kuecn flat bom ino<l ratoly 
mIo] ing |HMt( mu bit round w« II furnuHl m t Imix***! 
or tCH lig \\ htn in the rough tlicrt Nhonl 1 1 < a intMlc 
rate quantity tf fine mlky fiatlir oi tlu Uick if the 
I gK Hard wear and t ar f tlock joint art ulnioluttly 
eauential 

A hoi — Irce, inn an 1 fortilh an 1 tiny ih* ul I 
bond tluir kn**e an I liuukN eh much un in ot irqtatihle 
with jiaoe and ataying jiowirH 

MkHIoDH 1 UJISI KI> IN TIIK HkaUINO OI- StoTK 
— lilt H\Hltm that has guiually pH vailed in 
Wahs HI )>oiH bit (ding is that tlu much run 
wild on tlu hil) with the maHH In sotiit (ras<*s 
this tmtluKl was atUiuhd with liad h suits in 
that it led t( pioimsduuM mating owing to the 
(xistciui ( f iindeHiTHldi sms and tw( ^larold 
(o)ts Ixitig ]MimitUM] to lun h( ( anu ng the 
maitH 1(11 nu(h this stat* (f things hgiHla 
tion was sought for and lesiihtd in tlu obtain 
Hunt of tlu ( oiiiiiu ns Att PtbS whuh piovided 
for the ebtiiiiiaiioti of uiuhsiialde sms iimhr 
ceitain ccuiditiMis Ihis slu uhl and will pio 
babiy bad to g(HKl h suits ami a UUtr class ( f 
ponies all round 

In some places fsiny assoc. lations have lieeii 
formtxi good sms Is ugh t, and gKaUt atUii 
tion paid to the bicc*ding of this kind ( f 
sttsk 

The Cliurc h Stretton Hill I ony Imptovtnu 1 1 
Society IS jierhajiH the pu net r of this tnovemenf 
[ and tlu H etforts to imptove their hill stesk by 
selected kihh has lieen attended with (xccJbut 
results They have an annual dnvo and round 
up (if then jKiiiies from the lidl and at the 
same timeau annual show and an annual * Iimi 
nation and selection f sires for the diifureiit 
benls of fsinies on the it hilla 

Some attention in the (mmI day was also given 
to the improvement of p^>ny breeds in scuiie parts 
of Wales, and expenmenU made for this put 
pose The thorougnbred Merlin was turned down 
among ponies by Sir Watkin Williams Wynn of 
Wynnstay and did a great deal to improve the 
breed of pomes of that scjrt Others, too turned 
out at various times Arabs for a similar purpose ( 
— Lord Oxford, Mr Morgan Williams of St. J 
Donate (to one of whotn probably the Arab ^ 
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appiaraiice of Dyoll Starlight la traceable), and 
Mr Iticliaid Crawshay and though these ex 
jMsiiiiicnts have never seemingly had the effect 
inert asing the size of the produce doubtless by 
ftlo>^ action it has tended to inipi ove the moun 
tain breed to a great extent. We cannot leave 
this subject without referring to the fact of an 
imnii/L^iatioii of Hackney sires in the Principality 
which has been extensively used to cross with 
the old Welsh breed of cobs As this is a matter 
of controversy we will not allude to it further 
than to say that with some it is a matter of 
regret with othcis it is Irsiked ujion as a d«sii 
able providing inasmuch as it is daimed to 
enhance tlu money value of the animal riieie 
IS no doubt that an animal bred this way pre 
sents a inoit apfiaient and takinc a])])(aiaiuc in 
the show ring against his more lioniel) looking 
confit les of Welsh origin Wlntlni the Hack 
ney is in most r aspects tin su]hiio) animal <f 
thi two IS anotlur lontK veitrd point r f opinion 
Por wear and tear stamina and durability dc 
spite hm hsH showy appearamr the ad\ocate of 
trie old Wilsh (ob claims the supiiioiity 

DiRTRimiTioN oi' Till- Hiii-nj - If we were 
to take ont county in WaUs that has lucn 
renowned more than < thers the ])i( eminence 
of th( county ( ardigan in the matter of its 
bleeds of (ohs and ponies must be acknow 
lodged and that pre emineruc to a great degree 
it iiiHinlains to tlie piesint daj flu breed of 
Old Wilsh H>(is (omits c^c originally c^nie 
fioin thisi legKiiH Ihey howivii rapidly 
sptiad throughout many otlur countus of 
Wales and moie cspii rally perhaps the coun 
ties of Hr I ( n itadnoi and ( ai mat tlu n Though 
the triu hied Welsh cob and the discindants 
of Old 1 lotting ( oruet and Wilsh Hycr an 
less ofti n founu than of ^orc the diligiiue of 
a seekii aftu one of this li t may some turns Ik 
lewaided hy loming aiioss a tiiu hud speci 
men of thi stiain moie isjhc rally if lu rnsti 
tutes a starch thiough the pages i f the Welsh 
Stud Hook i^liiiiin all tlie liest animals of 
thesi Wilsh breeds an not onh entiled and 
their })i digues pi actually tabulated hut thi 
wheiiahnuts and address of imntr given 
The distribution of the Mountain and Moor 


land Pony extends nearly over the whole of the 
hill area and common lands of the Principality 
Large tracts of these lands— places situate like 
Eppynt Forest (Brecon) or Radnor Forest all 
tliese unenclosed lands that he to the west and 
south west of the River Wye as it flows from 
Rhayader to Hereford— abound in lar^ mobs 
of these small active limbed httle animals Per 
haps the counties containing the greatest num 
bei may be cited as Breconshire Radnor, 
digaii Merioneth C^riiaivon and some parts 
of ( lainorgati (ai mar then and Montgomery 
We must not omit some of the liorder counties 
while Lnglatid begins and Wales ends, such 
as the Black Mountains (Hei*efordshire) the 
( hurch htietton Hills (Shropshire) Ac where 
the ponies aie and may be descnlnd as Welsh, 
or laentical and inbred with the Welsh breed 

Stud Book — The idia if a society ^as firat 
niootid in tin year 19(K) A meeting was i ailed 
together at the Royal Agiicnltui’al Show (Jlar 
cliff 19()1 under the preside my of Loid Ti'ede 
gat and from that moim nt the project advanced 
riipidly and was taken up enthusiastically An 
other muting large ly attended under the pie 
Kidctuy of Mr Char Its Coltman Rogers, was 
held at Ilandrindid when rules were drawn 
up and in 1902 the hint volume of what has 
turned out to he a successful society was pub 
lished A Council of 42 memliers was selected 
by voti of the memliers of the Society in each 
lounty TlnsCoumil si lee ted lord Tredegar 
as iriHident and Mr Marshall Dugdale Mr 
( bar les ( oitman Ro^i rn t i u upy the positions 
of (hair man and Vue (hair man i'es|KCti\oh 
Tlu ohjiits of the Soiuty wen annoumed as 
the improvement and encouragi merit of the 
hiioding of Welsh Mi untain jkuius Welsh 
{umies and eohs C^nalihed judges were named 
and recommended Iv the (oumil to exercise 
their fiimtions at the vaiious shiws in the 
1 1 me ijKihtv and elm w he i The f lli w ing ruli s 
now (1910) in vogue explain the regulations 
which govein tlu applicatu n foi ponies to fetud 
Book — 

(a) Coli% — Pe nils and cobs can Is fully regis 
tend at one year old and upwards, with the 
fillowing height limits — 



y earllngi 

S Yean. 

3 leara 

4 y ara 

5 y ara and 
upwarda 

Seotiou A 1 art I 
lart 11 

Sttotion B 

Sectii n ( 

Serot H — No height limit 

11 handa. 

11 handa 

12 han la 1 in 

IS han ia 1 in 

11 handa 2 in 

11 handa 2 in 

12 handa 1 m 

13 lianda S m 

12 handa. 

12 handa 

13 handa 

14 handa 

1 han 1 1 m 

I ^ han 1 1 11 

I I han la 1 in 

14 handa 1 in 

12 handa 2 in 

12 handa 2 in. 

13 handa 2 in 

14 handa 2 in. 


Ponies entei*ed in Section A Pait I shall be 
neither docked iioi hogged and shall show or 
then owners prove unquestioned descent on 
one side or the other (and not further back than 
fiTini the grand sii'e or grand dam) from animals 
that have tun wild or were foaled or usually 
lived on the mountains or moot lands of Wales, 
or scheduled portions of the liorder counties, 
oi are descendants of ponies already entered in 
Section A 

If at five years old either a stallion or mare 


shall ex(?eed the height limit of the section 
entered in it shall be transferi'ed to its proper 
section without anv fee All heights and mark 
mgs must Ire registered with entry 
(6) The Ceuncil shall appoint judges in dif 
ferent districts who shall inspect and no foiinda 
tion stallions or mares shall be entered in the 
Stud Book until a certificate has been si^ed bv 
an inspection judge and in the case c f a stallion 
the certificate must be accompanied by a certifi 
cate stating that the stallion is sound, and signed 
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W » qnaKSad TateriiMgy wiiyo p. Tlwpw doee 
ft regMtmd sire ftad from a r^gislmd dam 

wUl be eligible antiy . ^ n 

(e) Jndgee are peqoeeted not to grant oertin 
cfttee to any animal tbey ooneider to be affected 
with any heioditarydieeaae. Should the judges 
have any doubt as to the soundness of the mare, 
they may call in a veterinary surgeon 

((f) AU members of the Council are inspection 
judges, two of whom have power to appoint 
otherjudges in the districts when they may be 
requiied. 

CllHiar Markets, Average Price, etc.— In 
any attempt to amve at an estimate of the 
average pnce tliat the Welsh bred animals— 
cobs and ponies— realize it must be borne m 
mind that there are many causes which might 
operate that would upset any calculations how 
ever well based. There is the pnce that the 
breeder obtains, and again the pnce that the 
dealer resells at These are often apt to be con 
siderablv at vanance. Tliere are other things, 
too, to be considered If the breeder gets ltd 
of his stock in lots of three or four, or even 
larger numbers, he naturally obtains, and 
ezpects to obtain for them, sold in this way, 
a smaller pnce than if he sold them singly 
What we aould like to see is the buyer in 
closer touch with the breeder The Welsh Stud 
Book, purchased from the Secretary of the So- 
ciety, would give him all information as U» the 
whereabouts and the genealogy of the animal 
he sought. This is a course that is much more 
results to by buyers, especially from abroad, 
tlian it was formeily 

In making then an approximate estimate of 
the pnce tliey realize, let it be taken that we 
refer to the price that the breeder may look to 
obtain Besides the ponies that are sold for the 
pits there is also a ready sale for the rough 
little pony of the hills (under 12 hands) iov 
other puiposes At many of the autumn fairs 
in Mia Wales it is not at all an unusual sight 
to see droves of little pony suckers being roughly 
weaned, and parted from their dams for the hrst 
time, as they hustle them closely packed into 
railway tnicka 

Such ponies bought in numbers are probably 
obtained at a cost of £3 or £A a heaa. The& 
destination is often the east of England, where 
they are sold to farmers, who again, after break 
ing them resell them in a few years as nding 
ponies for children or for harness work in gover 
ness carts. 


Such a sight as this is to be seen annually 
at Newbnd^on Wye and many other similar 
market towns in the Principality Indeed a 
fair without the presence of some of these am 
mals IS quite an exception. 

Besides the destination alluded to in the east 
of England, it is not an uncommon thing to 
meet (finoves of Welsh Mountain ponies working 
their way towards the sea-coast for embarkation 
to Ireland. 

As the pony gets oldei* so naturally does his 
value ucrease. A good yearling pony will fetch 
(especially if registered) from mraaps £7 to ^^2 
vanously at two years old £B to <£12 and at 
three years old £12 to £15 would be more like 
TOk XXL 


die pnce he would ooriiimiikL Ooodhoh^ff 
young mares would fetch the bigbett pnoe, Oa 
several occasions, where a kigish number at 
mares has been bought to send away for bleed 
ing purposes to Ireland, the Colonies, orAmenoL 
the average pnce has been £10 per animal But 
it must be remembered and ivckoned that by 
buying in laiger numbers the puixhaser will 
obtain them individually at a lower pnce tluui 
by taking a single animal 
As to the show pony, pnzewinning mares, 
one would probably oe nearer the ma% if one 
reckoned their value at from £30 to but 
of course these are few and far between, and it 
would not be till after some signal successes that 
th^ realized the higher pnces of this estimate 
The stallions winners of the piizenng would 
probably not lie obtained except at a very high 
and fancy Bguiv — say £250 or more 
A gi'eat many buyers are always on the look 
I out for a likely yearling of this breed, and would 
probably have to pay some £40 to £50 for a 
promising youngster, even though hui career 
was unmade 

With ponies, so it is with the cobs when one 
comes to estimate the pnce One may put the 
ordinary Welsh cob at from £15 to £30 up to 
three years old and the probability is that the 
buyer would obtain for his money a very hardy 
lasting animal if he came from the om Welsh 
stock 

Animals crossed with a Hackney perhafis 
present a more showy appearance and in con 
sequence might realize a better price, though 
It IB doubtful if they are better workers. An 
animal, such as Mr Foster’s champion Mid 
Valley Wonder bred this way is estmmted by 
hiB o^ner at £1000 On several oicasions good 
show animals, Welsh ot Hackney Welsh, navo 
fetched their hundreds 
Again Welsh cobs, true bred Welsh cobs, in 
the Eighties bought for pnces of £35 oi £40, 
realized in London, when sold at Tattersall’s, an 
average pnce of £55 or A65. and rumour says 
gave satisfaction, owing to tneir hardiness and 
Bti^ing powers to their purchasers. 

In conclusion, we would point out that the 
Welsh Stud Book, acting on and improving 
upon the expenences of other such institutions, 
has set forth in greater detail than any other 
similar volumes have done, all that can be learnt 
and known of the previous history and pedi 
grees of the animals whose names are contained 
in their registers and we would further point 
out, that anyone desirous of supplementing his 
knowledge of the history of these interesting 
animals, is able to do so by a perusal of the 
wntings of nearly everyone qualified to wnte 
on the subject. 

Moreover should anyone be desirous of pur 
chasing any of these animals, he will find 
within those volumes not only the pedigrees of 
the animals he seeks, but the exact localities 
where they can be found, as also the addresses 
of the principal breeders. All information, and 
the purcliase of the volumes, can be sought for 
and obtained from the Seeretaiy of the Society, 

J Bacbe, The Farms, Knighton, Badnorshire. 

[aam] 
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W#Mi iioutttalu ph There are m 
the Pruicipehty of Wales eevesM dietmot natiiw 
breeds of sheep differing materallj from one 
another This accounts perhan in a great mea- 
snre for the somewhat vague aescnptions gnven 
of Welsh sheep bv old wnSers, who seem to nave 
regarded all tV'elsh sheep as belonmng to one 
broed, which had never Mn reducM to a fixed 
and uniform type There has existed, however, 
in Wales from time immemorial a distinct race, 
having certam characteristics of its own, which 
has phiyed the most important part in the eco> 
nomy ci the country for many oentunes, and 
which has a greater claim than any other to be 
regarded as par exodUnM the Welsli breed. It is 
now officially described as the Welsh Mountain 
breed. Hundreds of flocks are maintained on 
the mountains of Wales, and they constitute the 
chief wealth of all Welsh hill distncts 

Whilst Welsh Mountain sheep are entirely 
different in appeatance fiom other varieties that 
are Welsh in origin, sucli as the Keny Hill and 
the Radnor, they aie not all of one type. In 
almost every flock of Welsh Mountain sneep as 
found on the lulls and in every drove of sheep 
that one may meet on the toad, there will be 
found two types differing from each other not 
so much in size as in face colour, the one having 
a yellow, oi tan, and the other a putely white, 
face. Oidiiiary Welsh Mountain sheep ate a 
mixture of these two types which in all piH» 
babilitv represent tvo ancient races having a 
somewhat different history As far as is known, 
however both types are equally Welsh in origin 
In cet tarn parts of Wales the ordinary hill sheep 
are still mote mixed in character, there being 
amongst them many imeckled^ or duty faces 
III tlie parts of mid Wales adjoining the Keiiy 
Hill country, these speckled faced sheep may 
veiy possibly ho the i^eninants of the old variety 
which 18 now represented by the modern Keiiy 
Hill (Wales^ breed, and ai'e theref(»i^ not pro 
perly speaking, Welsh Mountain sheep at all 
In other parts of Wales, whei*e speckled fieiced 
sheep are found amongst hill flocks, it is known 
in man> instances at least, that such individuals 
are the result of cixiesing with Scotch Blackfaoed 
rams — a cross which has often lieeu tried in 
Wales but not as a rule w ith very gimt success. 
The Whitefaoed, thick set sheep sometimes found 
on tome of the letter hill pastures m Wales are 
likewise the result of crossing witli Cheviots, to 
which th^ often bear an unmistakable resem 
blaoce It should be noted that these cross- 


bred sheep are only found in certain distncts in 
Wales, and it is a mistake to suppose that cross- 
ing has been earned on to any material extent m 
the oounti^ as a whoLs, or that the orminal char- 
acter of the Welsh Mountain breed has been 
sensibly modified by this means. 

The great sheep districts of Wales, where the 
Welsh Mountain breed is found in its puntv, 
are the uplands of Carnarvonshire, Menoneth 
shire, Montgomeryshire, and Breconshire. In 
psrts of Oaraiganshire, Denbighshire, and Gla- 
moiganshire, sheep-lanmng is also earned on to 
a ocmsiderable extant. Perhaps ths most im 
nmiant oounties lu the Pnimpality. as far ss 
Welsh Mountain sheep are ooDoem^ are thoee 


of Ghmarvon and MerionetL In ali these dhh 
tnets the eaaie type of sheep, as tegacds 
is found, but they differ m size and quality ao» 
cording to the character of the pasture ana the 
genenu nature of tlie distnct The sheep on 
Plynhmon, the Berwyn ran^ the Mawodwy 
and Tal v llyn distncts of Menonethshire, and 
the northern nait of Carnarvonshire are gene- 
rally regardea as the best, being bigger and 
stronger sheep and geneially having finer wooL 
Of the two types, the white- and tan ftieed re- 
spectively, which are found together in most 
flocks, pieference is given to the latter owing to 
its greater hardiness, and the white faced vamty 
Will no doubt be largely eliminated in time 

Welsh Mountain sheep as they aie found tr»- 
day may be desenbed as a small and an excep- 
tionally hardy breed, mostly with tan faces and 
legs a somewhat long narrow body and rather 
shoit, fine wool They are remaruibly active, 
and it 18 with the greatest possible difficulty 
that they are kept within bounds. Well bred 
and carefully clipped specimens are particularly 
handsome and tnere is hardly a breed that can 
match them for grace of fotm They produce 
mu turn of raie quality and flavour which is (»f 
the hi^lKst tepute in tbe London market, and 
IS included in the menu as a special delicacy in 
hotels and rcstauiants. Genuine Mountain sheep 
weigh 7 oi 8 11). pet quarter but held fed Welao 
wetheis will weigh up to 12 lb per quarter and 
mute 

Hilsh Mountain sheep are capable of much 
impixn ement, as is shown by the success that 
has attended the efforts of many well known 
bi^eedtrs in the Principality The improved 
Welsh 18 a much laigei ana heavier sheep than 
tlie ordinary mountain type They are more pro- 
lific also Hwins being lare amongst sheep krpt 
on the mountain more uniform as i egards tyjie, 
and fatten quicker Much good in the directnin 
of moit) Gainful breeding has followed the estal>- 
hshmtnt of the Welsh Mountain Sheep Flock 
Book Society The hooiety wras formed in 190.\ 
and tlie first volume of the Flock Book was issued 
m 1906 Tlie secretaries of the Society are 
Messrs T andW Lest hes, Ruthin North Wales. 
Tlio establishment of the ^ elsh National Agi i 
cultuial Society and the inclusion of separate 
classes for Welsh Mountain sheep in theachedulea 
of the Royal and other large shows outmde 
Wales, have also done much of recent years to 
draw attention to the breed and to encourage 
bi'eeders in the woik of impitivement. The 
improved* flocks are kept in the lowlands, and 
are specially suitable for Wales. They retain 
their mountam hardmess to a very great extent, 
and combine with it oonnderable size and emi 
lent quality In rnanv eases, pure Wiidttwiifti 
bitten as quickly and Wigh la hMmly the 
same class of land as the cross bred webs that 
are so popular in the country 

It IS tim usual practice in WMes to keep the 
flocks on the mountain from about May Day till 
November They are brought down to the low* 
lands m the wmter, exc^ m cases where the 
hill affords somdwlW better pasturage than tha 
mdinaiy mountain, and it happsiis to ba con- 
tiguous to the rest of the far^ Weiah hitt 
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mfA m ti i momiMm ii fi i i yM jy ippctltowJ b»> 11 m cMi m Qmlly dmfl«d in 

7W» and mnny «boiimid» 

ttelniid^^inmniMdoiMliMfdttiM niM m told to thn lowland diiitrto^ 

»tkHH<-«iid the MMnmt of land tinio allottod to and the Bngiiah ooaatiti twy antnmti for the 
eadiholdwgemrnavarjrnmoh. The portion be- rearuig of fat lamba No olaae of dimft owee ie 
longing to each farm te known aa a ^oheepwalk more prodtable Thej may be bought at from 
or Itberiy Moat of the larger aheepwalka are ISk. to 80a a head, and being exceedingly baidyi 
unencloeed, and the aheep are kept within theo- their winter keep anionnta to very little. They 
retical bouiidanee by oonatant ahepherding The are good nureea alM>, and beeidee rearing excH 
ahepherd haa to be aa vigilant in preventing the lent laniba, they do well tliemeelvea when taken 
stock from adjoining aheepwalka from trespass- to e\en moderately good land The most popular 
ing upon hts ground as in preventing his own breeds for citswing with Welsh Mountain ewea 
sheep from stra^ng Where laige docks are for this purpose are the Shropshire, Southdown, 
maintained on the mountain it is often found Wiltshire Ken v Hill and latterly, the Ryeland 
that there is insufficient accommodation for the In many parts of Wales hill docks might be 
aheep on the lowland part of the fanu and it is greath impn>ved by more svstematic seleotton 
a fMriy general practice to send the male lambs and tfie introduction of fresh blood. The int 
away to winter a certain fixed puce per head provement of the breed generally being the aim 
being paid f( r their keep from October to April of the Welsh M rmntain Hbeep Plm k Book Society, 
Ijatiibing generally Mgins about the end of its eflforts on Is half of the improved* Welsh 
March As a rule thet*e is very little trouble breed will ultimately no doubt liear fruit iit 
with the eves at this time except after a very mountain flocks also /or although the* improved 
hard or wet winter Welsh Mountain lanilis sheep would not jieihaps retain their sixe and 
have a characteristic brovn patch in fixint of quality if turned to an ottli nan mountain sheep 
the withers at birth — a vestige probablj ofdaik walk there can be liitb doubt that the use of 
coloured ancestors — but it disappears entiiely unproved rams in bill fitKlcs would lesult in 
as they grow older It is common also to find a marked impn»vcni<nt in many districts Tlie 
a numW of black lambs in hill fi<»cks G\ery conditions on the mountauiK are so rigorous that 
season hill farmers are naturally aiem t4> introducing 

Welsh Mountain sheep produce wool vhich, any Hitnient which might by any jnsisible chance 
of Its class, IS of good quality though somewhat iiiipair the hardiness of the ii Mlaep The prac 
short The fleece IS fail ly close and weighs on tice of buying improved mins however, f«»r 
the average from 8 to lb for ewes and wethers, servic^e in mountain fics ks is extending Hut 
and 3 to 5 lb in the case of rams The im whilst much iniprovenient is desimble in certain 
proved sheep will yield considembl^ more than dim turns, Welsh Mountain sheep must always 
this, rams fleeces weighing up t< 8 lb Welsh remain a small bardv and active breed and if 
wool vanes a good deal in quality according to they are to thn\< < n the scant ust fan and prove 
the character of the shecpwalk and the amount a scmrc'e of pM»ht to tin ii ovn< m having regard 
of attention paid to selection In some cases it to the fiarticuJar nature of tluir surroundings, 
contains a large proportion of coarse white hair it is essential that thev sh uld not IciAe, by any 
known as kemp^ It is difficult to find inoiin svstem of managenunt those particular chat 
tain wool that is free from this as even in well actenstus that have hitlu ito made them so vain 
bred sheep one finds a oonsidemble amount of able an asset tc» the farnierH of the 1 rincipality 
kerop in tne wool aliout the thighs, and indeed [c n J 1 

many hill farmers prefer to have a little of it W#lsh Pin have not of recent years fm 
in the wool as it is regarded as an indication proved to an> thing like the same extent as have 
of hardiness. th^ pigs in some other parts < f Great Britain 

The old practice of keeping the wethers until Amongst the causes assi^ed for this want of 
three or four ^ ears old haa to a great extent been attention to animals which play so large a part 
discontinued in many districts, the lambs being in Ireland are the want of local shows, the 
either sf»ld off as stores or fattened, where this limited consumption of pork and the absence 
IS practicable. This change in the system of of liacon fiulones in which th< ings could he 
management has been brought about partly l)y converted into liacon Tlie Welsh pigs appear 
the fkll in the price of woof and partly by the to have been utilised for the purpose of the dis- 
demand foi^oung mutton on the part of the posal of the infcnot produce of the farm, and 
consumer The practice, however is no means more particularly of the daily by products, which 
^nera) throu^out the country, and there is no are chiefly available during the summer montha 
difficulty in <»btaining Welsh wethers for feed Tins results in the major portion of the pigs 
ifig^ though they are seldom kept to the ssme being ready for the fat stock marketa in the 
Mfe as formerly The general custom is to draft months of August and Heptember, when veij 
the wetheiw at two or three years old and sell oonsi^rable numbers of them are sent into Eng 
them in the back end of the year to lowland far kind and thus tend to reduce the scarcity of fat 
mers for feeding at prices varying from lit. to pigs, which is frequently observable iti the mid 
SSt a head aecming to the season Tbey are land and southern portions of England during 
senewhat slow feeders, and, when the price of the latter portion of the summer montha The 
a toe e sheep m high m toe autumn do not leave Walsh pigs are mainly white in colour, aoine- 



182 


Welsh Terrier — Wensteydide Cheese 


what loDff m the snout and kgs, ooaree m bone 
and hair, light in ham and carcees, and give one 
the impreesion rather of ability to continue to 
ooniume a large quantity of food for a long 
penod without b^minff overladen with tml, 
than to produce pork of high value at little 
expense whilst they are comparatively young 
The sows are prolific and good milkers, and 
the youngsters are hardy, and when they are 
weaned thev pm up tssA, as the dealers term 
it or, in other wor^ they give the impression 
of greater weight and size than they actually 
possess when in the pens at market or when 
Mwked about in the dealers’ carts for sale The 
length of leg and general coarseness of body 
greatly assist in the deception Of recent years 
some Large White boars have been introduced 
These have improved the quality of the hair, 
skin, and bone but greater benefit appears to 
have been derived mm the introduction of 
Middle White boars particulaily in the quality 
of the flesh, the compactness of frame, and the 
early maturing properties s] 

Wwlsh Twrrlwr --The Welsh Terrier like 
the Irish, was practically unknown until within 




Wehh Terrier 

recent years, but of late his high merits as a ver 
min dog and attractive appearance have united 
to gain liim manv friends. In coat and build he 
somewhat resemoles the Irish Tei rier, but he is 
lower on the leg and rather more cloddy through 
out His skull IS flat and somewhat wider than 
that of the Fox Terrier, his muzzle of fair length 
and powerful, eyes small and dark hazel in colour, 
ears small but rather thick, and earned close to 
the head with the points forward. Body short, 
well nbbed up, shoulders sloping, and fore legs 
straight and fairly heavy in bone. The coat 
must be hard ana way, and the colour black 
and tan, or black, gnzzle, and tan, the dark 
markings being on the ears, head, body, and tail 
Average weight about 20 lb. As obsen^ above, 
the Welsh Temer is a first-rate vermin dog 
either on land or in water, and being oi a bright 
intelligent disposition he forms a most excellent 
companion to residents in the countiy Hence 
his rapidly increasing populanty is easily ao- 
oounted for [v a.] 


vanety 
dalei 

Northallerton to Hawes junction It is m Wens- 
leydale and the neighbouring dales where the 
largest Quantities of this cheese are still pro- 
duced. ^e milk IS particularly smted for ^e 
type of cheese, as it is produced from sweet pas- 
tures on limestone formation. 

When well made and npened, Wensleydale 
cheese is no doubt one of the finest cheeses, but 
it IS undoubtedly one of the most difficult of all 
to produce of uniform pnme quality, and may 
be said to i*esemble Stilton cneese in this re 
spect There are two vaneties of Wensleydale 
cneese made, the Stilton shaped and the flat. 
The Stilton shaped Wensleydale cheese may be 
called the summei cheese, whilst the flat cheese 
18 the kind chiefly made throughout the winter 
— though in nii^ dan les flats are made through 
out the I eai The typical Stilton shaped Wens- 
leydale cheese measut*e8 7 in diameter by 10 in 
high, and weighs when npened about 15 lb 
The flats are made m shajMs of vanous sizeic 
but the commonest weighs about 14 lb, and 
measures in diameter by 6 in 
deep buyers generally calculate 
that eight of these cneeses will 
weigh 1 cwt The flat cheese do 
not as a rule and are not ex 
pected to develop blue mould in 
Hide in a similar manner to the 
btilton shapes. Flats made in 
winter practically never go blue, 
and are what are known locally 
as hay’ cheese or cheese niadfe 
fiom milk produced by cows on 
wintei keep Hecently several 
factoi les have started the manu 
factuie of Wensleydale cheese 
the flats being the common type 
made 

Process of Manufacture. — 
There are vanous systems of 
making Wensleydale cheese, but 
the chief one adopted m the 
Wensleydale district is the fol 
lowing The nights milk is strained into the 
tub or vat, and in hot weather is cooled to 
about 65 or 70 F The next morning the 
cream which has nsen is skimmed off, a^ the 
fresh warm mornings milk is added to the vaL 
The cream is heated to a temperature of about 
80^ F , and poured into the mixed milk now in 
the vat, and the temperature of the whole is 
regulat^ to the degree of heat at which it is 
desired to add the rennet. Generally speaking, 
the rennet is added at a temperature of 80^ F, 
but it vanes between 80 and 86* according to 
the time of the year When the weather is 
cooler and the milk is ncher, the temperature is 
higher than the usual 80^ Bennet extract is 
generally employed, thou^ some makers still 
use home-maae rennet. The Quantity of com 
mercial extract usually employed is 1 dr to eveiy 
4 or 5 gal of milk The rennet is first mixed 
with a little cold water, and then stirred into 
the milk for about five minutes, after*whicli the 
snrisce is kept agitated for a few minutes longer 





18S 


Weod^dale Cheese- 

to preroat tho cmm from ridiig. Ooaipiktioii 
takm about Ik Imur Wben tbe cord u suffi 
otMiilj Unit it » eat either with ordtiiai 7 knivee 
or with the more reeently introduced Amenoan 
curd kniTenL to reduce it to cubee of about ] iii 
in mae. With Uie Amenoan knives the vertical 
knife IS used the first, the curd allowed to rest 
fot a lew minutes, and then the honiontal knife 
IS employed The curd is again allowed to re* 
luain for a few minutes, and is then stirred by 
hand for about five to ten minutes. Any curd 
adhering to the sides and bottom of the tub is 
IcMMienei^ end the curd is thereafter allowed to 
pitch or settle at the bottom of the vat, where 
It IS left undisturbed foi about twenty minutea 
until such a time as sufficient acid has developed 
in the whey to indicate that it is tune to remove 
the curd to the cooler The whev is tlien drawn 
oflf, and the curd piled at one end of the vat, and 
allowed to remain for Un minutes covered over 
with a cloth It 18 subsea uently cut in large 
6 in squares and removed on to the wooden 
racks in the cooler the racks being covered with 
clotha Here it is i^overed up and allowed to 
I’emain foi twenty minutes, and the proc-ess of 
opening out, cutting and turning being repeated 
every twenty minutes until sufficient acid has 
developed in the curd to nec'essitate it being 
broken up and salted The giinding or break 
mg up of the curd may be done either by hand 
or by means of a cuixl mill but in any case the 
consistency of the cuitl should lie such that it 
can easily lie done with the fingei's, for although 
not so soft as the Stilton cutd when vatted it is 
sufficiently soft to lie broken with the fingeix 
When I'eauced to pieces about the size of filiiert 
nuts, the salt should be mixed in It is advis 
aide to weigh the curd and add salt at the rate 
of 1 oz. to e^ery 4 lb of curd during the summer 
and autumn or 1 oz. to eveiy 3 iL of cuitl in 
spring and winter Many roakeiti prefer to 
pickle their cheeses rather than add salt to the 
curd, and this is done by immersing the cheese 
111 a strong solution of salt water made by Ixnl 
mg the aatei and dissolving sufficient salt m it 
to give It a density enough to float an egg The 
cheeses, after l>emg presMd, are soaked m this 
pickle or bnne for two or three days. The cui'd 
IS now moulded and for this purpose the moulds 
are first lined with a coarse textured or strain 
mg cloth the curd being lightly filled into the 
cloths and the follower put on top but no pres- 
sure added. In the course of a few hours, or 
liefore leaving for the night, the cheese should 
lie taken out of the moiud and turned, eithet 
using a fresh cloth or putting it back into the 
same one Next morning the cheese is taken 
out, turned, and put back in the mould in a thin 
muslin cloth It u then put to press, and just 
a small amount of pressure adaed equal say 
to about 1 cwt. which in t^ course or two or 
three hours is raised to3 cwt The pressure re- 
mainson for about eight to ten hours altogether, 
varying with the nature of the curd. In some 
esses more pressure is required, in others less, 
but the object is always to produee a dieess that 
IB furly finn and yet has snfikMnt sir left in it 
to enable bine mould to develop throaghout 
The iat chesees may always be prseseA more 


-Wendeydale Sheep 

the Stilton-shaped ones. After rsmoving 
the cheeee from the piess, a brown linen bandsge 
is sewn carefully on to it, and the chesee is thmi 
removed to the drying room, where it remains 
for about seven to ten days until ^e coat is pro- 
perly formed It is then moved to the ripening 
room or cellar where the stmoephere is mdst, 
and where if turned daily it ehouid become blue 
moulded in the oouree of about four to six months* 
time. 

Very few makers woik systematically in pro- 
ducing the cheese, but great difficulty woula be 
obviated if the acidimeter were used and all 
operations conducted on acidity determinations. 
Hie following acidities represent gcKid practice — 
Mixed milk reedy for rennetiiif 18 to *2 per 
cent edd, oelouleted ee lectio eoid 
Acidity when ourd ic out 10 uer cent 
Acid et time whey ie drewn on IHiMreent. 

Add in whey from ourd when reedy for eelting, 
8 ftto 45i)eroent 

Aoid in whey eeoeping from oheeee when put 
to preea, 1 to 1 *2 per cent 

Wsnal^ycM# ShMfK-This^noted breed 

of sheep, for the development of which there are 
two diMtinct associations and flock liooks, may 
be said to be native to tlie beautiful Wenslev 
dale distiKt of Yorkshire where it is chiefly 
bred It finds a home in most of the Yorkshire 
Dales sulIi as Wliarfedale, Niddtrdale Swale 
dale, and also in the Skipton in ( m\en district. 
It IS sup|>osed to have l>een d<s( ended from the 
old Teeswater breed of Voikshin known as the 
mugs which foriiKHl at cne time tlie chief 
st(Kk of the plain of York and of Cleveland. 
The Teeswatei sheep were iiuprfivmi by cross- 
ing With Leicester nitim and by carefully 
selecting the Wst ewes and ihi \>esi ram pro- 
geny a fairly uniform tyfx of sin ep was evolved 
mime forty oi fifty years ago flu improved 
bleed was somewliat clumsy in apixarance, but 
yielded a heavier and more compact cat'oaas, 
pioduced more lean and finer flavoured mutton, 
and was of eailicr nmtuiity whilst the staple 
of the fleeces liecame fiiiei and ( losot than eitner 
of the breeds fiom which it whs originally de- 
nved Because of then lieing extensively brad 
111 Wensleydale and distiict. the name Wens- 
leydale was given to the sheep t4> distinguish 
them in the show yard when the Yorlmira 
Agncultural Society comiiianced to give prizes 
foi them As alieady mentioned there are two 
associations foi the niaiiitenanoe and iniprova- 
ment of Wensleydale sheep each association 
issuing a separate fl<x:k book Tliere is the 
Incorporated Wensleydale Blue faced Bbaep 
breeders Association and Flock Book Sociatv, 
formerly known as the Pure Select Wenslevdale 
Sheep-breeders Association and Flock Book So- 
ciety, the hon secretary of which is Mr J A 
Willis, CArperby S.0 whilst the other is that 
of the Wensleydale Long wool Sheep-breeders* 
Association and Flock Book Society, the hon 
eecretafy being Mr E. B. Hodgson, Speniii 
tborne, Leyburn. Both these gentlemen are 
breeders of Wensleydale shera and take a deep 
interest in the develqpment of the breed These 
two socurtieB were umadad in the year 1800. 
To the aatmdmr the oeosssity for two sepMmte 
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toik hooki for tltii fareod is Aoi rmej AmMurwit, 
littl so for M bo iflKWniiiniiHi tlio dinsroiioss 
i^inion betwssa the members of the two 
■omefaes ere so pronounced as to make an amal 
gamation of the two breeds at present impos- 
sibie. The admission of animals to the Flock 
Book of the Wensleydale Blue faced Sheep 
IS doubtless somewhat more stringent from a 
flodk book point of view than in the case of 
the Wensleydale Long wool Sheep 
The followi^ are the charactenstic points 
given in the ilock Book of the Wensleydale 
wue faoed Sheep — 

Polnto 

fipo^ bright and lustroui flat ftayle of medium 
breadth and good length eaohitaide curled 
or pirled out to the end. Wool of equal 
staple all over the back and sides from 
shoulder to breeoh The whole ileeoe free 
and open, and free from mistiness on the 
baok. When the sheep is turned, the belly 
and particularly the sorotum idiould be 
well oovered with wool and free from liair 20 
Head broad at the mussle especially in rams 
baek of head flat and uride between ears 
The faoe seen in profile should show good 
depth of jaw Ears of good sise neatly sot 
on and well earned Head and oars of a 
deep-blue tinge, which often extends to the 
rest of the l^y Entire absence of hair 
about the forehead baok of head and ears 
Tuft of wool on forehead Baok of head 
espeoiallv round the ear roots oovered vrith 
fine wool Free from ctiaiM hair on the 
rest of the faoe Eves bright and full 20 
\ eat of good length and strong rising grace 
fuUy from the shoulders, and carrying the 
head a goo<] height 10 

Hkouldere and Crope —Shoulders well laid baok 
into the crops, which should be wide and full 10 
CAcft coming well down and forward between 
the fore legs, and wide on the floor of the 
chest and hookster 10 

BaoL Louu Buies and ^uatine — Hibs weU 
sprung deep and great leuj^h of side 
l^ins broad and well oovered with Arm 
flesh along the baok Hind quarters long 
square and nicely paoke<l. IVil broad 20 

Thugh* Lstfs^ aud Feel — ^Thighs well down to 
the hook large and broad behind Twist 
full Legs vnth plenty of bone but free 
from ooarso hair straight set on at each 
comer and well auart. Hind logs with a 
nice covering of fine wool from hook to 
hoof Feet moderately large and well 
formed _10 

Total 100 

The points given by the Wensleydale Long- 
wool Sheep breeders Association to be used for 
judging Wensleydale rams are as follows — 

Pointa 

Head ^Faoe dark Bars dark and srell set on. 

Head broad and flat between eari. Mussle 
strong inrama A tuft of wool on forehead, 
i^esl^ht and full Head gaily oanried 15 
Nadt moderate length strong, and well aet on 
to the ahoulders 10 

SkaaUki broad and oblique 5 

Cked deep and wide 10 

Waal hi%ht lustra, curled all over body all 
alike in staple 20 

Badt and Loins — Ribi well qpmng and dss& 

Loins broad and oovered with meat. Tw 
broad Flank fnll 25 

aad fsei straigbl and a UttlA line wool 
below tbs hook. Foie Isga well eet eptfi. 

Hind Itp well fllM with mutton .. 15 
Totil 156 


It wffiteiMi hj OmcmiMdltiw 
•oda t W pomti tloit them m g 

agrMmeiit of idmt. Frooi «i outaidark 

potnti^ the Loog-wod would appenr geneimlfy to 
nave a li^terH^otued face and mom hair on tt 
than the Blue-faced sheep. 

The Wensleydale sheep may be said to be used 
chiefly for crosamg with other breeds, and for 
this purpose it is in demand over the north of 
England and m the south of Scotland. Of re- 
cent years a coniiderable number of sheep have 
been exported. The chief cross is the Wensii^ 
dale ram with Black faced Mountam ewes. The 
dark coloured face m the Wensleydale sheep is 
much sought after on account of the fact that 
a ram of tnis type gives nse to dark faced lambs 
(a point much valued by butchers). In the east 
of Yoikshire and Liiicolnsliire, where a laige 
number of tliese ci*osse8 are fattened, they are 
called Mashaius When these half bred ewes 
aie crossed with the Wensleydale ram a twice 
ctoss IS pitiduced, and this is the most popular 
sheep in the Dale districts. The great aavan 
tage of this cross is that it produces a vexy 
hne quality of lean mutton, much superior to 
and containing less fat than the Leicester- 
Wensleydale cioss As a breed Wensleydales 
are not kept for fattening They are veiy pro- 
lific — a charactenstic probably inhented from 
their aiKeHtoi‘8 the Tees water sheep— and on 
an aveiake will produce about two lambs apieca 
In a flock of thiity ewes, nine or ten triplets is 
not uncommon and foui lanilis per ewe is by no 
meaiiH a rat e och: ui i eni e One of the great merits 
of the Wensleydale sheep foi crossing is that it 
is vet V haidv and withstands the winter well 
though It IB not usually put upon the hill pastures 
fot rearing but kept in the homelands 

borne of tlu chief breedeis whose sheep belong 
to the Blue faced block B(K>k bociety are as 
follows Lord Heniy Bentinck UnderJey Hall, 
Kilby Lonsdale Wm. Rhodes Lunuholme, 
Westhouse KirW Lonsdale Wm. Dinsdale 
Lowei Bolton Redmii'e J H. Close Car 
pel by S.0 the executors of the late Thos. 
Willis, Carperbv Amongst those whose sheep 
are entered in tbe Long wool Sheep Flock Book 
may be mentioned W Foster Thoresby Ouv 

E rby, J Hargrave, Wath Melmer^ R. R 
[xlgson, Spennithorne, L^bum £ Horseman, 
Richmond, Yorks Metcalfe Spensley Redniire. 

The half bred or first cross hogg will if well 
wintered grow a staple of wool 15 in long and 
clip a fleece of 10 to 12 lb by the end of slay 
which IS about the usual time for clipping in the 
Dale districts Washing takes place about the 
middle of May or two weeks pnor to the clip- 
ping though it IS not now a regular practice 
wa^ the sheep before clipping Such a hqgg 
will weigh from 15 to 17 lb. per Quarter, ana 
provide exceptionally fine quality lean tendei 
mutton— possibly as good as can be obtained. 
A twioe-croBB shearh^ will yield about 12 to 
14 lb. of wool and will vreum when fat 22 to 
25 ib permiarter The pure wensleydale sheep, 
when oarwully fed aad tended, grows to grs^ 
■UBS and su bsl e noe in a oomparatiwy time. 
Lambs six months old can be fed up to a live 
weight of aonie 13 at, and ahearings to 24 
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West Highland 

Ihe latter often dlpfitfig 15 to 16 Ib. of wool, 
whilet a two-ahear ram will attain a wei^t 
ofabontSSit Tlie ataple k of mediiim braa£j^ 
long, of a bright luatre and particular)/ atlky, 
umtallv curled, and coven new/ the whole tor 
lace cf the body, including the forehead, eree, 
ean, &o. Hauyr wool la oonaidered objection 
able. 

A large number of ram lambs are purchased 
foi service in the autumn, and in order to brins 
them forward the ewes are usually hand fed 
throughout the summer being given a little 
cake, split peas, crushed oats, ike The laml^ 
themselves are hand fed, and put on the after- 
math as soon as it is available Wmtei feeding 
on hay and turnips is usual, whilst from the 
beginning of the new year bran and oats, or 
some such addition of enmeentrated food is given 
until lambing time which usuallv occuie at the 
end of Maich oi the lieginning of April 

The most imp< rtant sale is tnat held at Helli 
field in Octolier but those wh<» require lambs 
foi taking to the south require to buy ornately 
The sales generally occur too late foi buyers tc 
purchase rams for stud purposes the same season 
since breeding takes place earlier in the south 
than in the Wensleydale district bales and 
markets are held at York Noi*tliallerton Helli 
field, Leybuin Kettlewell Middlcmoor and 
kiiby Stephen (Westmorland). 

The aveiage puces for shearling rams range 
fmm £6 to £\0 ram lambs, £b to£7 shcai ling 
ewes £^ eae lambs, £2 

Sheatling rams of special merit fetch from | 
Xli to and ram lambs jflO to £20 X25 | 

IS not an uncommon price paid by breedcra for 
sheep of extra g(K>d quality [c u a t] 

Hlffhlaiid Oattls. bee Highland | 
Cattle. i 

WMtoriv 8lr Riehardf flounshed in the 
reign of James I and was the English aiulias 
smloi at the Couit of the King of Bolnmia. In 
till agricultural world he is chiefly noted for 
hiH treatise on the Agriculture of Flanders a I 
w(»rk whuh attracted widespread attention and 
had a poweiful effect on the practice of agneui 
tuie in Bntain Anotbei work, entitlea Brief 
DiHcovenes of the Ways and Means for Man 
uiing and Improving land, is also worthy of 
mention [r u l] 

WMtphaJ Balanoai an instrument used 
foi determining the specific gravity of milk 
which is based upon the famuiar principle of 
the steelyard. Although less convenient than 
the lactometer it is more accurate Briefly it 
consists of a balanced beam, the longer side of 
which 18 notched into ten divisions and carries 
a plummet suspended from a book at the end. 
Al mg with the instrument u provided a glass 
cylinder and a set of four riders corresponding 
respectively to the first, second, third, ana fourth 
decimal pkoes of the sp gr number to be deter 
mined. To take the sp. gr of a millL the sample 
IS well mixed, filled mto the cylmm, and the 
plommet completely immersed therein. The 
largeet nder is placed on the end boed^ and the 
other ndeis tb^ ad^neted on suitable notchee 
until tlie pointer mduatee eqmlibnum The sp. 
gr IS then read offl^ counting one for the nder on > 
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the book the second deemml place for the notoh 
npoD which the second nder ui placed, the third 
decimal place for the notch canying the third 
nder ana the fourth decimal figure for the nobdi 
of the smallest nder llius u the second rider 
M oil the third notch the ap. gr is 1*08 if in 
addition the third nder is on the first notch, the 
*p gr n 1*081 and if further the aimleit 
rider is on tlie eighth notch the sp* gr is 1*0818. 
Unless the milk happens to lie alisiray at 6(f F , 
the temperature must lie taken and ouirection to 
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00 F made from tables, so as to render all sp gr 
determinations comparable with one another 

[R n a] 

Wot Qrmifin. See Beucwbiui’ Grains 
WhMt IS one of the most important of alt 
plants cultivat<Hi by man and among cereal 
grains used for the manufacture of bread it ocou 
pies lilt first place Whore iniprovenioiits in the 
social and economic conditions of civilnted races 
are taking place bread madi from the flour of 
wheat IS increasingly used and the area devoted 
U) the growth of the crop m t xtending annually 
Its cultivation was liegun in prehistoric times 
and was well advanced among tiie ancient Egyp- 
tians and (»ther early races. 

The car of wheat coiisiMts of a central notched 
rachis or axis rui the oppositf sicicN of which are 
arranged two rows of spikelets, thtce of one side 
alternating in pimition with th<H«e ( n the otlier 
Each spikelet lias a thin (en ral axis bearing 
from two to five flowers each enclosed hy a pair 
of s^y leaves or glonies ( cliaff ) The upper 
flowers are often alsntive piodiicing no npe 
gram The lowest or empty gl unies of the mke 
lets an ova) and lioat-sliapeu with a short blunt 
terminal awn The flowenrig glumes are similar 
in shape and may tcniiinate in long onnsptcu 
ous awns or beards or may lie beardless , ns. 
without swns or with short ones only 
The grains or fruits of the plant are free from 
the euUosing glumes, sod msy be white, yellow, 
red or reddish brown in colour The endosperm 
or flouiy part of the grain is sometimes very white 
and opaque, appearing like chalk when ettiaenm 
Grams with such starchy contents are nsuat^ 
eoft, and are termed *weak by the miller they 
generally yield floor whidi makee a aamewhit 
small leal of denee textiire adicn dongh is 




186 




prepared with yeast and baked in the ordinary | the Hour Tery white, the latter mlaed wMb ipe 
wt^ flonr makes excellent bread. 

The endosperm of other varieties of wheat is l^lt wheat is an old kind known to the Qiesks 
freaueutlvhard and translucent, resembling hoin ana Bomans, and still cultivated m small onan* 
or dint when cut across Samples with grains titles in many parts of Spain, Italy, Switasr* 
of this character are termed * strong* wheats by land, Germany, and south of France. Stacd has 
millers, and the flout from them yields loaves recently san^ested that it has been denvea from 
which are comparatively large and spongy in Tntumm(j^Uop§)cyltndncuni,Awi!dgnmooim 
texture. See ait Flour. mon around the northern shores of the Black 


Many hundreds of varieties of wheat are culti 
vated in different parts of the world, but the 
wild ancestors fiom which they must have on 
ginated in the dim ages of the past aie not known 
with certainty It is not even cleat whether 
the various forms which we now know have all 
arisen from one or from two or more species 

For present purposes we may divide cultivated 
wheats into two groups 

A Spelt wheat^ the ears of which are brittle, 
breaking transversely at the notches of the rachis 
into short lengths, each piece of which carrioi 
an attached spiWet The grains of these wheats 
are firmly enclosed between the glumes and do 
not thrash out 

B Wheats whose ears have tough axes, which 
remain unbroken after thrashing In these the 
grains are so loosely held by the chaff that they 
become free when the ears ai’e thrashed. 

A The spelt wheats are probably the most 
ancient forms and less differentiatea from their 
wild prototypes than those with tough ear axes. 

The following belong to this group — 

1 Okb ORAIMBD Spelt or Small Spelt (TVm 
eutn monococoum L.) — This wheat is generally 
considered a distinct species and so closely tv 
sembles T^ittoum cegilopioides^ Bal a wild species 
of grass which is found in the Balkan peninsula 
ana Western Asia, that it has doubtless oiigi 
nated from the latter 

Small spelt has a thin wiry stem about 18 in 
to 2 ft. high, with pale grass green leaves Tlie 
ears are flat, 1 to 2 m long, very buttle, and 
the spikelets usually contain only one grain each 
The flowering glumes have five awns and the 
grain is flinty, like a small rice gmin in shape 
laterally compressed It is a haidy kind but 
raraly grown except in the mountainous dis 
tiicts of Cential Europe 

2 TrUumm dtcoooHtn, Schr , known as Eromer 
in Germany and Amidonnier in France, is a 
primitive t^ pe with bearded ears and spikelets, 
usually containing two ripe grama The spike 
lets are ai ranged very ciosmy together on the 
brittle lachis 

The grain has a soft white starchy endosperm 
Emmer is a wheat which is grown as a spring 
sown crop in parts of Germany, Austria, and 
other southern European countries. It is of 
little agricultural importance 

A wild species {Tntieum dieoecotdm) recently 
discovered in Syria and Flalestine app^rs to 1 j« 
the plant from which Emmer has probably been 
derived 

a Common Spelt <7Vthoicm iSJpsflo, L) has 
long narrow ears, the spikelets of which are ar 
ranged on the radiisat comparatively wide inter- 
vals. A number of vaneties are known, some 
bearded others beardless, with illumes of whit^ 
red, or blackish tint. The gram is opaque and 


Sea. 

B Belonginj; to the wheats with tough ear-axes 
and loose grams, the following may be reoQg 
mzed — 

(1) Macaroni, Hard or Flint wheat (Tntumm 
durum, Desf ). 

f2I Polmh wheat (T Polonusum, L.1 

(3) Rivet or Cone wheat (7* turgtaum, L.). 

f4) Dwarf wheat (T compaotum, Host! 

(5) Common Bread wheat (7* vt^are VilL). 

1 Macaroni or Hard Wheat (7^ durum) vo^ 
sesses ears the floweiing glumes of which bear 
long stiff aa na The glumes are sharply keeled 
doan the middle from end to end and may be 
white, red, or black The grams are long, nar- 
row, and pointed somewhat at both ends usu 
ally, though not alw^s, they have flinty trans- 
lucent endospeim The straw is tall and stiff^ 
with solid pith like a rush oi only slightly hoi 
lowed Macaroni wheats aie grown extensively 
m southern Europe and North Africa, the seed 
being sown in spring On account of the hard 
ness of the gram they are difficult to grind. 
From the floui macaroni vermicelli, and other 
similar glutinous pioducts are propared Re- 
cently new improvements m mifling have made 
it p(»8sible to utilire these wheats in the nuinu 
facture of floui for bi ead making 

T dunm appears to be relate to Emmer m 
I some of its characters, and may possibly have 
had the same anc estry as the latter kind of wheat. 

2 Polish Whkat {T Polonieum) is a striking 
form with tall straw and long loosely constructea 
liearded ears The spikelets have three or four 
flowers two of which ripen grain usually The 
empty flumes aie very long — o\ei an inch some- 
times — and the floweiing glumes have awns. 
The grains are long and flinty m shape like those 
of T durum, and tne whole plant is covered with 
a glaucous bloom 

The name Polish was given to the plant by 
Morison about 1680 apparently under some mis- 
ap^heiision of its origin as it does not grow 
in Poland It requires a warm climate for satis- 
factoiy development, and is cultivated chiefly in 
Spain and Italy 

Although It is usually considered a distinct 
species, the writer is of opinion that it is a mon 
strous form or sport from one of the macaroni 
wheata 

3. Rivet or Conb Wheats (T tufgtdum) have 
tall, almost solid straw, with characteristic square 
ears, and long rough awns which in some vane- 
ties drop off when the grain is npe. The glumes 
are keeled and generally covered with soft velveU 
hairs, though some forms have smooth chaff. 
The glumes m^ be white, red, bluish or bhu^ 
iah in colour The grains are short and rounded, 
blunt at one end, and endosperm js usually 
starchy and opaque, liie flour is gensraliy 
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ImA osriila mMM fivwB M 

floor tlio lotlor form a^iproxi 
Boilo in ttouiy of their uorphokwiiml ehonwiem 
to T dmum 

Rivet wbeote are grown largely in Oermany, 
France, and ItaW and to aoine extent in the 
aonthmi parte of England. They have a long 
glowing period, npen late and give large yiel£ 
of grain In cool temperate regions thev should 
be eoan in the wanner distncte, where they give 
the best results on stiff, loamy soils. 

A sport of this type of wheat with branched 
ears is sometimes known as Miracle, Mummy, 
Egyptian, or Wonder wheat ( T oompontum^ L.X 

4. Dwarf or Club Wheats have been de- 
scribed as a species under the name TnUcunt com 
pachm^ Host. They possess short stiff straa and 
erect square ears, ll to 2 in long with the spike 
lets very closely packed on the rachia The eiiiptv 
glumes resemble those of the next group (T vul 
pare) in being keeled only in their upper halves 
the flowenng glumes in some vaneties are awned. 
in others they are awnleas. The ears are well 
filled, each spikelet often iipening three or four 
grains on this account these m heats frequently 
yield a larger amount of giain than would be 
expected from the size of the ears and the general 
appearance of the crop Dwai'f wheats ait: among 
tne oldest kinds, but are only gitiwn on pool 
soils in somewhat remote distticla 

6 (OMMON Wheats (7 lutgare) —To this 
group belong all the best wheats ^mwn in van 
ous parts of the world for bread corn The 
empty glumes aivi keeled only in their upptr 
halves the flowei ing glumes may be awn^ or 
beardless. Hundi'eds of \ ai leties are met with in 
cultivation some of them are difficult to separate 
fi om forms of Macaroni wheat {T durum\ while 
others shade off into Dwarf wheat (T compac 
turn) The ancestral wild form is unknown at 
present 

The glumes, which may be white red or 
browni^ are smoiith in some varieties while in 
others they are covered with velvety hairs The 
stfuw varies in length very considerably and 
tbcMs may be dense with the spikelets closely 
set % the rachis or lax with spikelets arranged 
widely apait intermediates aie also common 
The grain lanes also both in colour and in quality 
of endosperm it may lie white yellow red 
or brown, and soft and weak oi flinty and 
^strong These characters are dependent on 
the variety and upon soil and climate Gene 
rally speaking the varieties of Common Bread 
wheat grown in the temperate parts of Europe 
are autumn sown and lieardless perhaps more 
especially those with dense compact ears and soft 
yellow or red gram Tlie economic conditions 
prevailing in the older countries are such as 
necessitate a heavy yield tf the farmer is to be 
remunerated fot his efforts and the dense-eared 
forms with weak grain meet this demand. In 
oountnee with severe winters and hot summers, 

< strong varieties with low yield are grown the 
maionty of these are bearded varieties. High 
yield and weakness of endosperm are an 
doubtedly correlated, as is * strength of flour 
and low yield, and it is not likely that veiy high 
yield and snpencr ^strength* can be oombtiiM 


In tha mne pliwt Where hkh jrltkl is a aaota^ 
Bty to meet the donaiide of high rental of land 
and ooet of eulUvatkm, *weak' wheate must be 
grown, and * strong vaneitfe will nltlmataly dis* 
appw from the areas where they are now grown 
with inereaeing population and intanelva oultl 
vation 

Wheat Qrowieo ih Britaie 

SoiU and CUmate —Wheat is the principal 
bread gram of the Western nstionm snoit holds 
an important position as s Hiilish crop llie 
•oil and climate of Great Britain as a whole 
seem to suit it, f<»i the largest number of bushels 
per acre and the heaviest a eight per bushel are 
yielded by oui home fields as loiupared with 
other oouiitnes British groa n wheat is iiwii ly 
all mixed with Canadian oi othei foreign varie- 
ties to give the nght proportions of miUmg and 
baking qualities for our uread eaters, but there 
will lUways he a demand for the home grown 
variety to make the liest clam of flour In spite 
of fluctuating maikets and land laid down to 
grass 11101*6 are still about 2 000000 ac. grown 
annual Iv ui Great Britain 

It thnves in all subtiopical regions, and the 
northern limit of growth in this country may tie 
taken at the (>aledonian Carnal and the Moray 
Firth It is essentially a heavy or clay land 
cKp but iKill thiive on light soils, excepting 
on very |KK>t ones and always does better in 
A diy aeasmi 

J face tn Aofeiftow — Wlirat gem rally follows 
liare (t half fallow lieans flo\er and seeds, or 
roots, in the lotation It is pmsible for it t 4 > be 
planted and tlitive in tight months out of the 
twelve but the Autumn is the Ismt time for 
sowing 

The lAtliest dulled wh<At is mi lisie fallow, 
or on a liAstaid fallow that has >ielded peas or 
carl} iMitatoes In olden tunes the voting wheat 
WAS snowing above giouiid Iifcat the rdd iron 
WAS called but m wadays it is seldom drilled 
till tlie end of feepU?nds*i oi latei 

The bean stubble is the next land for wheat 
seeding Often this is ploughed up liefore the 
beans have been called off I Icmghtng should 
be done lightly and the cultivator can lie put 
through if tlier are many weeds showing up 
After a one }ears ley oi clover or after the 
root crop the cultivations att similar and vei^ 
simple. If these crops Imve lieeti folded with 
sheep it is nistoniary to keep the plough close 
up U* the fold ifid the dull Ciose behind that 
By the time the roots are done with it is late in 
the autumn and the weather may lie unoertatn. 
In northern distneu the farmer may not plough 
up his ley till the winter thus getting the bene 
fit of the aftermath While the season advatioes 
It becomes necessarv to allow more seed per 
sere. Generally speaking the same ^kat 
precede wheat in the rotation can follow it. 
^Seeds are often sown broadcast on the wheat 
land and harrowed in in spring, and it makes 
an excellent none crop In tms esse the self 
binder Is set to leave s longer stubble, and the 
stooks are sometimes moved to help d^ing and 
to prevent the dorer seedlings being killed nndsr 
them 
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crop has not been got m by Chnstaai, there le 
no uee putting it in till the middle of Febmaz^y 
— until indeed the *dead eeeeon of the year is 
past All autumn drilled wheat on heavy land 
i-equires to be surface-drained, even when there 
are land drains This is done by the ordinary 
plough making the water furrows at suitable 
distances apart The outfalls and outcast furrow 
slices are generally scattered over the land by 
hand labour This process is often not followed 
with spring sown wheat, but it mav be advisable 
if there is a danger of a late fall of snow Seed 
can often be broadcasted advantage«iU8ly when 
the land is too sticky for the m^ill to work, 
especially after roots where it is left in distinct 
furrows by the plough Wlieat will stand a 
moist seedWl, and on heavy land will thrive if 
not actually puddled m As it rei^uires a firm 
seedbed it is Mst not to work the soil too deeply 
when near seedtime, and then, after seeding to 
roll it to consolidate it a bit At one time 6 pk 
pel acre was considered sufficient seed on bare 
fallow, but this practice has happily died out, 
and at least 2 bus and up to 3 bus as the season 
advances is now allowed. A set of harrows may 
piecede the drill, and should also come after to 
ctiver in the seed Broadcasting is never prac 
tised on fallow, as there is not enough of ‘ cover * 
left in plough ing On some soils there is a danger 
of making the tilth too fine and in winter tins 
luns into mud and forms * winter cap*, which is 
detnniental to ^wth For this reason the land 
should not be hariowed or rolled too much in 
autumn 

If wheat has to be sown in spring — and some 
of the new Continental wheats suit this method 
—it is > ery necessary to be sure that it is a spring 
variety that is being used Spring wheat sown 
in winter will adapt itself to conditions to some 
extent but not vice versa A variety of wheat 
brought fioiii an eailier district often makes a 
beneficial change. Spi ing wheat does not tiller 
BO much as winter wheat, and therefore more 
seed 18 allowed per acre but it yields on the 
average the same although it is slightly later in 
npenuig There is rather a diversity of opinion 
regarding the age of seed but there is not much 
to choose from between } eai old and new seed. 
Of course we have all heard the fabled story 
regarding * mummy ’ wheat found in Egyptian 
tombs and still retaining its germinating powers, 
but despite this, no one sows seed more than 
a year old if possible 

'^pnng CulUvattoM — The spnng cultivations 
of a growing crop of wheat are very simple, and 
consist of horse hoeing, harrowing (both with 
and across the rows), (S^mbrldge rolling to pre- 
^int wire worm spreading^ and perhaps harrow 
mg again Hand hoeing is often done, and kept 
on tul late in spring Wheat sown early in 
autumn and followed by an open winter may 
become ‘winter proud This can be kept in 
check by allowing a flock of sheep to run over 
it for a few hours daily for a couple of days. 
Over luxuriance in the spnng can also be re- 
strained by ‘flagging*, or cutting off the tops of 
the leaves with a 8i<£le late in spnng, before the 
head appears. The chopped-off leaves fall on to 


the ground rad decay, while the ilr rad Ib^le 
allowed down to the stem to strengtiien ftrad 
thus mmimiee the danger of the crop lodging; 

Manwnng —Wheat should not require much 
direct mraunng, as it follows crops or cultiva- 
tions that help to enhance the fertility of the soil, 
besides, it occupies the ground a much longer 
penod than other straw crops, and should 
fore readily obtam phosphate and nitrogen from 
the residue of preceding apphcations of farm 
yard and phosphatic manures. However, it may 
be advantageous to give it a dressing of dung at 
the time of sowing, on the fallow or stubble, or 
it may be iqiread on the young plant in spnng 
Artificial manures are beneficial whether applied 
at seedtime or as a topdressing in spnng Ctee 
or two cwt superphosphate per acre on land ndi 
in lime^-or Peruvian guano bone meal, or basic 
slag on land deficient in lime — at seedtime give 
a good result One cwt. nitrate of soda per 
acre can be applied as a topdi'essing in spring 
to make the plant come on better if it has been 
a hal’d winter and this is especially a benefit on 
spring sown wheat ‘ Green nianui'e is often 
appliM in the shape of rape or mustard grown 
on the fallow and ploughea under Sometimes 
the second crop of mixtui’e grass, instead of 
being folded with sheep or hayed, is ploughed 
in ^)th these forms of green manuring are 
supposed to circumvent the ravages of the 
wirewoi m 

Harvesting — Cutting the wheat crop green 
befoie It IB at all npe has happily quite gone 
out of fashion but on the othei hand it sliould 
not 1)6 allowed to liecome dead i ipe or the quality 
of the gi'ain is injuied the bran getting too 
thick It IS necessary to exei’cise ^x’eat discre 
tion in deciding when the crop is leady as this 
vanes with the nature of the soil and season 
In a hot dry year on light land and chalky soils 
the straw may be very thin and ripen early, 
really before the gram is matui’e On heav^ 
land, where t|ie strav grows strongly the proper 
time for cutting is when the straw immeoiiately 
below the ear becomes yellow and will not show 
any sap when twisted between the fingers Some- 
times it 18 necessary to keen a boy to scare the 
birds awA) from the stanaing corn and even 
from the stocks. At seedtime it is possible to 
dispense with the bird scarer for the grain can 
be treated with some of the patent bira scaring 
fluids now in the market, or coal tar diluted with 
paraffin 1 pt of tar to a 4 bus. sack is a good 
proportion to use 

Self binders are now almost entirely used for 
cutting wheat, but the side dehvery with hand 
tying 18 sometimes used when it has been a 
‘nurse erop. Of course if the crop is badl\ 
lodged and storm twisted the oldfashioned 
meUiod of the sickle and scythe has to be re 
sorted ta It may be mterestmg to note that 
oonsidenng all things, this meUiod although 
slower IS not so vei 7 much more costly than toe 
modem self binder 

It IS best to have all wheat stooked or tliraved 


the same day*jkhat it is cut, not more than 
twelve dieaves should be put in a stock, and 
SIX IS better These shoula be turned over or 
moved once, diorUy htiwe carting to the staelu 
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A light shower or hoavj dew is no 
detnment to carting if the dbeaves have been 
thoroughly di 7 berore. In fact, in very h<it 
weather in the south of England each layer on 
the stack is often wetted from a watering can 
The stacks are osually made oblong and to eon 
tain about 10 to 15 ac , which wiU yield 50 to 
00 qr f and this is a fair day s threshing Thatch 
the stacks as soon as possible. Sometimes a heat 
IS threshed in the field, but the sample is neces- 
sanly milky and immature and the threshermen 
demand double wages during hanest time 
tMt oj Hanutxng —The harvest may be ‘ let * 
to the men at so much for the whole operation 
or for the harvest month or each operation may 
be bargained for and let separatel} In the latter 
case they expect to earn as much as if paid foi the 
harvest month which is from to i7 A 
mng of men may consist of from five to eight 
These work two on the stack two or three carters 
and two in the field that is, when loading in the 
field there may be two pitching and two building 
the load. Generally there is a boy paid a small 
vage by the farmer to lead the horses in the 
field The stacking is often done with the ele- 
vator saving a thira man on the stack but by 
some Its use is held to be a duAd\antage for 
much gram may l>e shed, and it entails an extra 
horse However a bigger and hif^her stack can 
be put up and this saves space and thatch In 
the great wheat distncts in the south of Eng 
land the rates for piece work during harvest are 
much as f( Hows Chopping roads round the 
fields to start the self binoer is 3c/ pei acre 
Thus a 20 ac field costs 5s to ofien up 
(Hitting aith a string binder costs 3c/l to 
St per acre not including omt of string An 
acre requires a ball of string say 4 lb more 
or less. Two men with their teams working 
in alternate shifts with one machine vill cut 
10 to 16 ac. in a da} Side-delivery rates are 
rather less. 

lying up after side delivery 2a to 2# 6(/ per 
acre betting up, stooking or thraving 1# to 
la 6c/ per acre Moving and turning the stooks, 
8c/ to It per acre Carting 4t to 6a per acre 
clearing aoout 10 ac. daily Cf couiee these 
rates fluctuate with the amount of crop and 
distance to cart it 

Thraskina — The cost per quarter of thrashing 
IS oominonly alxrut It 8c/ Even when the 
sample is presumably clean from the thrashing I 
niaeiiine it reqmres to be dressed before being 
fit for market. A good nmple will weigh 65 lb | 
per imperial bushel hot lighter samples mav 
weigh only 56 lb The average wei^t of all 
the wheat sold in Edinbnroh mmei for thirteen 
yeers was 62*2 lb per boiliel, while the aversge 
at Rothameted oversight yean was 61*t5 lb A 
f^umer is well advised to sell hie wheat eoon after 
tfanehing but it can be kept etored for long 
penoda Some keep it etoM in deep heaps 
without toniiiig it^ Imt in tbs dark ana mixed 
wkk chaff or eavtnga Othen keep it la ehallow 


hnpeinthelMtiaudkuq^ How 

ever, it will ke^ he eolonr better bv Ilk fiiab 
menttoaed method, provkM the atmosphere k 
not *muggy* 

An avenge crop will produce 4 qr gram per 
acre and 30 ewt m etnw 
/hfecMSf —Wheat it liable to aeveral dieeane 
the most notable are rust and emut There k 
no certain remedy for the first, which k a fun 
gold parasite, but experiments have raised hopes 
that varieties tliat are immune will be prisluced 
Another fungoid disease, smut, is prevented 
by pickling the seed, a ehort time before sow 
iiig, with a aolution of *bluestone or sulphate 
of copper 1 lb of this diseolved in 2 gal of 
water will dress 1 qi of wheat The gram is 
spread out on the Imi n floor and spnnkkd with 
the solution fn>ni a watering can and the heap 
turned ovei a few times so that all the seeds 
become wetted It will be dry enough to sow 
in a few hours time. (Jki« must be tidien that 
it IS pure sulphate of copper that is used, for 
this ma\ lie extensive!} adulteiatad with sul 
pliate or iron, which is of hardly an} use for 
tins purpose Neail;^ every cheiuuit has a mix 
ture of his own for pickling the oomnion one of 
biuestone and carlmlic acid is very gcMMl Old 
seed niav not requiie pickling as the organisma 
are dead, but yeai old seed requires it 

[» ••■o] 

Wheat ik the Aroestine 

First Etsqinnxngs — Although at so early a 
date as 1 >8 > wheat grown in the then Hjiaiitsh 

r i-ovince of La I lata, was milled at thi citv of 
ordr la it vam not until 1890 tliat the Argeii 
tine Repulilu ceased to im|)ort both wheat and 
flour for Its hsal consumption At that period 
the improvducnt of the Miintilv graimed landa 
in the pif vuHi of ^uiita VC and ( ordoba led to 
the s>mUiii ( f leasing viigin hind rii a four cir 
hieyeais tenure and < iicou raged wheat grow 
mg foi exjiort At hist thtse lands were let 
giatis or foi a laileyci in rent but as time pro- 
ceeded and th< agricultural jiopiilation increased 
the rent (which is meat frequently paid in ktndl 
has nsen to flora 8 to 18 |ier cent of the total 
crop delivered by the tenant fnie of all charge 
at the foot of the threshing null 

Extension and DuUrxinUion — 1* >r some years 
the pi incipal centre of wheat gn»wirig remained 
in the piovimcs of 8aiita fc and (^ordoba. In 
1895 64 p I cent of the total area under wheat 
in the whr»le Republic was found in these two 
States. The beiiefiU of agncolture, and the 
demand set up by an increasing number of oolo 
mats seeking land have brou^t a much wider 
area under wheat Tlie risks of total lots from 
drought or locusts— such as occurred in the 
summer of 1896— have been proportionately 
reduced. The actual distnbution of land unew 
wheat IS as follows — 

Pmvteet of Bnsooi Aytes 6 400 ODD so. 

Conloha 0.700,001) 

Usamwi Mff^OOO 

^ BatraRloi OOOOOO,, 

Tmitory of the Csakal Paaq» $40000 , 

In otbor pfor to esi sad toni*| 



the pmvA t whe>t ggwiM m»m ^ Hn 
B«pab& enthmie from favt^ «. to kt 18^ a 
And from the oeaboerd to as Imt as lcni|.98^tR, 
of QraeawiGlLorsAyAtotAiri^<mof ISOmilUoii 
acres. The aeosest area of oalttirAtion lies be- 
tween lat 32^ and 38*^ and between long 61^ 
and 65^ In the Chubut Valley (lat 43^ a) m 
the Patagonian temtory of that name, a supe- 
rior (}ual&y of wheat is grown, under imgation, 
yielding 38 to 39 bua per acre The total area 
under wheat there, some 80CX) ac., is, however, 
too insignificant meantime to deserve more than 
a pasamg notice of what may be done when the 
Patagomau temtones are developed. 

Vanetm of Wheat C%^UxvcUed.~-~lho principal 
type of wheat cultivated in the Argentme is a 
semi hard red berry of Italian or^in termed 
harJ^ta. This wheat does well throughout the 
country and does not degenerate Another 
Italian variety much esteemed is the Piedmon 
tese, which is a heavy cropper The gi’ade pro 
duced in the Santa F4~Cordoha zone is termed 
Itafi (an abbreviation for Eosario de Santa 
in the trade Other bread wheats culti 
vated largely in the country aie the softer 
Russian, Hungarian, and Fiench varieties, beat 
suited to the colder climate and demanding 
better husbandry Quick glowing but some 
what risky crops, if summer mellows rapidly 
01 high winds prevail at that season, are those 
from the Italian, Tussela, and Saldome vane 
ties Purple strawed Austialian wheat has 
been successfully introduced to the south of the 
province of Buenos Ayres, but the question of 
straw has not yet come within the purview of 
Argentine rural economy In addition to all 
the foregoing bread wheats there is a large cul 
tivation of hard wheat for the local manumcture 
of macaroni the principal variety of this class 
IS the candeal, the others being Anchuelo and 
Tangarro 

Cultivation — Virgin land is usually first 
broken up for a catch crop of maize Thei'e 
after the land is ploughed with a two share or 
a double disk seat plough, to a depth seldom 
exceeding 4 in , and without much regard to 
legularity in the furrow The disk leaves an 
u^y field, but breaks the soil better than the 
shaie A fallow and second ploughing is not 
usual, the tilled land being crossed with a disk 
harrow and finished with the tines or a home 
made sod crusher or a brush Seeding com 
mences in May and continues until August, the 
quantity used varying from 45 lb to over a 
bushel per acre accoxding to season Rollmg 
after seeding is not practised. Seed is usually 
broadcasted Irom a 14 ft seed box with or with 
out chain harrow attachment Drills are not in 
general use. No manure is spread to the land. 
After seeding no further cultivation is practised. 

Harveitin^ — This commences at the end of 
November m the north and finishes in Januaiy 
in the south The reaper and binder is now 
little used m the Argentina The header, stnp- 
ping the ears and dehvenng into box drays for 
removal to the stack, u the most popular method 
of harvestmg The stacks are roughly bmlt in 
long low piles presenting the appearance of 
lar^ turnip clamps. The Australian harvest^:', 


tifiiL and li dmm hf hmm pflwar » ie pofSi e 
In the dfier diitrioto whsse in evenly miamA 
crop IS aviiiiUe. One harvester wui handle 
150 to 900 ao. d wheat at an estimated cost of 
4d per bodtol found in bag 

Throughout the Republic the yield is 
small as regards quantity Losses from locusts 
and drought, more espe^ly from the former, 
pull down the average return from the total 
area. A fair average on ordinary skim tormmg, 
wnthout loss from the causes referred to, may 
be taken at 16 bus. As much as 36 bua per 
acre have been gathered in sections of the pixi- 
vince of Buenos Ayres. The quality of the grain 
IS generally good, varying from 62^ to & Ibi 
per bushel 

Production and Exportation * — The table on 
p 141 schedules the details of these, in acres 
and in quarteie of 8 bus. 

Coct of Production — As already stated, rent 
IS most frequently paid in kind At one time 
the rent of viigin land on a four or five yearsf 
lease, without impi'ovements, all of which, in 
chiding his house, yard, and well, are found by 
the tenant, did not exceed 2s Qd an acre. Rents 
have risen since then, and current terms when 
paid in cash vary from that price up to 7« an 
acre according to locality and class of land. The 
tenant usualfy occupies 260 ac of land which 
he farms with no o&er assistance than that of 
his family The agricultural population is chiefly 
of Italian origin, but includes all nationalities, 
of which perhaps the Russians and Danes are 
the best farmers. Outside of his modest plant 
and food requirements the tenant has little ex 
Dense He works largely on credit, upon which 
ne pays indirectly a high rate of interest through 
buying his goods from his creditor The system 
also throws a glut of wheat on the market as 
soon as harvesting commences The wheat 
giDwer practises no mixed farming seldom even 
growing the cabbages for his soup Exclusive 
of interest and amortisation of plant, exhausted 
value of soil items of risk, casualties, and sun 
dries, the following is the cost of piniduction 
haeed on an acre yidding 15 buehels 

• d « a. 

Tillage d 8 to 4 0 

Seed and ouring 3 4 3 6 

Harvesting threshing and hags 13 0 14 0 

Haulage to railway station 3 0 3 6 

Rent and taxes J 6 6 6 

27 6 81 6 

Cost per bushel, Is lOd to 3d 

Markets — Of the wheat milled in the countiy 
from 1 10,000 to 130 000 tons of flour are exports 
annually, principally to Brazil The duet mar 
ket for Argentme wheat is the United Kmg 
dom, which takes about 46 per cent of the totm 
quantito exported. Germany receives 30 per 
cent, Belgium and Holland 21 per cent, and 
the remainmg 3 per cent finds its way to various 
marketa 

Further DevdofiminiL^The area of land avail 
able for agnculture in the Argen^e is ypst 
It should perhaps be divided mto nhytolq^oal 
zones determmed by rainfall and isoUierm% 
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1891 
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1311-2 

3,200,^ 

4,277004 

10*5 

1747 000 


1892 

2,051936 

1833-3 

8,962,000 

5«S5&^ 

141 

1855,000 


1898 

4,681200 

1333-4 

4,544,800 

9 708.422 

17*2 

1 964 200 


1894 

7 019,685 

1834^ 

4,940 000 

7 289 216 

118 

2,078,200 


1896 

4 409 620 

1895-6 

5 582,200 

5 512,742 

7*9 

2,182,000 


1896 

2,822,078 

1396-7 

6,176 000 

3,751 728 

4*8 

2^314,000 


1897 

443,588 

1897-8 

6 422,000 

6,842,054 

7*9 

2,444 000 


1896 

2,815.996 

1898-9 

7,004,000 

12,470 881 

12*6 

2,687 400 


1899 

7 478,774 

1899-1900 

8,027 600 

12,076 607 

n-o 

2,837 000 

1082,700 


8,422,650 

1900-1 

8,347,979 

8,879 915 

85 

2,902,600 

1006,800 


3.947 041 

1901-2 

8,141284 

6697 850 

66 

2,915,700 

1 129 000 


2,814 894 


0 127 496 

12,825 540 

10 8 

8,009 000 

’ 1 im 


7 388,658 

1903-4 

10 670 400 

15 447 464 

11*6 

8,055 400 


1004 

10 059 660 

1904-6 

12 180 717 

17 907 029 
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8,099 000 



12 619 478 

1905-6 

14 017 974 

16 028,550 

91 
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9 812,018 

1906-7 

14 059 903 1 

18,580,458 

10 5 

3,585 600 



11 701 064 

1907-8 

14 227 167 1 

22,867 282 

12*9 

8,927 900 

mm 


15 871 695 

1906-9 

14 381 124 

18,319 066 

10*2 

3,972,000 

mm 


11 248,764 

1909-10 

14 416,278 

15 380 466 

85 

4146 500 

|BI^ -Ajm 

1910 

8,284 744 




Average 




Eatlmated 

1910-11 

15 445 354 

— 

107 

— 

— 

1911 

10 000 000 


rather than into east-to-weat diviaiona parallel 
to the degrees of latitude By taking the former 
^vision the zones may be described by curves 
running from be to n w The first of these, 
with an annual rainfall of 32 in or more, in 
eludes a portion of the ^vince of Buenos Ayres 
and all t^t of Entre Kios The second, lying 
between the isohyetal lines of 32 in to 24 in is 
the wheat country proper, including the maior 
part of the provinoe of Buenos Ayres, Cordoba, 
&inta 1^4, and the jf e. part of the Central 
Pampa territory The third, between the rain 
falls of 24 in and 16 in , is a belt some 80 to 
150 miles wide, west of and parallel to the 
former, and where under proper cultivation 
wheat can be successfully grown Finally there 
remains a gi'eat area with a rainfall from 16 in 
down to ntlf including the whole Patagonian 
temtory and the far west of Argentina, where, 
until the science of water storage in the soil has 
achieved greater progress, wheat can only be 
cultivated under irngation The resources of 
the latter are considerable and are being devel 
oped The temperature of the northern pro 
Vinces is too high for successful wheat growing, 
and the cereal has already been cultivated too 
far 111 that direction 

The breaking up of estates has enabled the 
colonists to buy sinall farms, encouraging settle 
ment and a more thorough practice of agncul 
ture. Now tliat experience has shown the thnft- 
lessness of skimnung the land by continuous 
wheat growing, the elementary pnnciples of 
rotation are being recognized, and even artificial 
manure has begun to be sparingly employed. 

[h.01.] 

Wheat iir Australia 

Wheat IS by fsr the most important hrm crop 
tn Australia, not only in respect of the area 
devoted to but also of its wue. Of a total 
area under cultivation in the Australian Com | 


monwealth approximating 12,000,000 ac., there 
are at present roughly 50 per cent under wheat, 
of which area the produce is valued in round 
numbers at 250,000 Large as these totals 
appear, they sink into insignificance when com 
fmred with the corresponding statistics of other 
countnes, and in fact Australia only produces 
about 2 per cent of the world’s wheat 
The area now under wheat in Australia is. 
however, small relative to the area suitable ana 
available and while the island continent can 
never rank with America as a wheat producer, 
there is no possible doubt that as the country is 
developed and as settlement progresses, many 
millions of acres of land now on^ utilized for 
grazing will carry wheat, and Australia s quota 
to the woild’s supply will be largely increaim 
At present, little or no wheat is cultivated 
north of the 20th degree of latitude S , and by 
far the greater portion of the area is confined to 
the region soutn of the 25th paiullel As the 
essentutl points of difference between the cul 
tural metnods of Australia and Europe are in 
the mam due to climatic factors, it is of impor 
tance to briefly refer to the meteorology of thu 
part of the Commonwealth. 

In general the rainfall at any pomt of the 
Australian continent diminishes with the dis- 
tance from the coast Topographically the coun 
try 18 characterized by a range of hills of va^ 
ing height, sometimes rising to 3000 to 4000 ft 
which roughly speaking runs parallel to th< 
ooastal line and at no great distance from it 
Ae might be expected, the volume of the aqueotn 
precipitations on the shoreward slopes of thK 
range is high relative to that on the other sid 
of die watmied, and this so induces I'ust tha 
it IS impossible to grow wheat except at isolatec 
spots in the coastal regions. B^ond the rangei 
however, the countiy consists of undulaunj 
plains situated at varying heights above se 
level, and sul^eet to a rainfalT vaiying froB 















142 


iio4liilig to. My, 95 tn. per«M«i^ Where tlie In eo>wittC^ Ae tw of the emlsliied «Md 
iminldl le mm than ab^t 14 in per annum the manure driU is very general, although mestaon 
limits of Ae safely eultivsble aiea are as a rule must be madhof a broadcasting unpkiiefitwhiQh 
rmohed, although this dqMnds to a very great is used in districts where very large arena must 
extent upon the inoidenoe of Ae ramMi In be sown in limited tune. In this implement the 
West Australia Aese limits are reached at a seed falls on a rapidly revolving, nonxontally 
point about 200 miles inland from Perth, in ]pj[aoed disk, from which it is widely soatterecL 
New South WalM Ae distonce from Ae coast The quantity of seed for drill sowing vanes from 
IS somewhat greater There are recorded in 35 to 55 lb per acre according to oonAtiona 
stances in Australia of 16 bus crops having been Half a bushel ts usually r^rcmd as the mini 
grown wiA only 9 in of rain between seeding mum The quantity of artificial fertiliser used 
and harvest but this is only possible where the is extremely small, on the average about 84 lb. 
soil IS so cultivated as to conserve every avail superphosphate per acre Cbenucally the soils 
able drop of moisture, and where the rain comes of Australia are chaiactenzed by a deficiency 
just at the right times of phosphonc acid, and extended expenmentiiig 

The last-mentioned factor, namely the inci has shown that this deficiency may be best made 
dence of the rainfall, is of course l^yond the good by the use of superphosphate alone In 
fatmers control but towards the other end, most parts of Australia the (mtinium time for 
namely the conservation of each drop of rain sowing is from Ae middle of April until the 
his every operation is planned. It is for this middle of May, and wheat is seldom sown eai her 
reason tnat the practice of summer fallowing is than the 10th of April or later than the 10th of 
now so widely adopted. When this method is June 

followed the land can be thoroughly cleaned and As to the varieties of wheat grown in Aus- 
pulvenzed by ploughing, disking and liarr(»w tralia a volume might be wntten and within 
ing, and reduced to such a fine tilth that when the limits of an article such as the present it is 
Ae rain does come the maximum piopoition is impossible to do more than mention the names 
absorbad Wheat and sheep go, so to speak and give brief notes on the characteristics of a 
^nd in hand, and on a mixed wheat and sheep few of the more miportant In addition to vane- 
farm in Australia the three years rotation is ties introduced, or obtained by selection from 
very frequently met The sequence follows introduced vaneties, there are in Australia very 
Aese lines Wheat is sown in the autumn, many hybrid wheats which were onginated by 
ts about April, and harvested about the ena William Farrer, to whom is justly due Ae 
of November Seldom is an attempt made to credit of being Ae pioneer of wheat-breeding 
sow anything of Ae nature of sown out grass, in Austmlia. 

alAough occasional farmers may be found who The following list makes no attempt at being 
try a small quantity of some leguminous plant, complete but tne varieties mentioned are stao 
lucerne These esses are, however the ex dara Australian wheats, and, while it is by no 
o^ion, and as a rule the * grass * consists of the means eosv to describe accurately any variety 
natural herbage, weeds, &c., which spring up of wheat, the notes given are, it is believed as 
among Ae stubble after the grain nas been true as possible 

removed by Ae complete harvester The sheep Steinicedel onginated m South Australis, is a 
do well on this, and the land usually remains white soft wheat, drought resistant, very early, 
under this ‘gram’ for eighteen to twenty months, free stooling, prolific, liable to rust and bunt, 
when it is again ploughed and fallow^ and in compact habit Aells as soon as it ripens has 
due course wheat again sown Such in outline is strong, stiff, purple tinged straw, and large 
AeAreeyears’wheatrotation. Thereareofueoes- medium plump, opaque grain A very wemk 
mtj many modifications, and one frequently sees flour wheat. 

wheat sown on the same land year after year Farmer^ Fhsnd is a Purple Straw variety 
Ploughmg IS usually shallow — to a depA of derived from Bed Straw It is a stroim stool 
4 to 5 m only, nor it it on many soils adviMble ing, drought resisting, very prolific mid-season 
to go deeper When a poor shallow soil rests wheat, which holds its grain well The straw is 
on a poorer oli^ subsoil, it is better not to bring dull yellow or purplish, thick, stiff and strong, 
Ae clay with its poisonous unoxiduedsubstanoes Ae grain is large, plump, white and opaque, 
to Ae surface. On Ae lighter, sharper loams This wheat suffers severely from t list in moiat 
with good eoila, * deep ploughing to a depA of seasons and is not suitea to coastal distncta 
6 in. IS advocate Flour rather low in strength. 

CSharactenstie of ploughing in Australia IS Ae Af$atralian Tedwera belongs to the TamiHM 
use of gang plougns, nx horses, for example, type. It is hardyand prolific, of medium height, 
turning over Arse furrows. This pomts to the free-stooling, and drought- and cold resistant, 
want of labour, whiA is one very mve diflS The Btrong^ of the smt wheats, 
oulty, and oonsequently every possime meana of WkU4 a late mid season vanet^ of 

Mving labour must be tried. tall growth. The straw is white, strong and 

AnoAer eliaractenstie diffintoioe m compared supfue Ae gram laige, long, and plump, and 
wiA the home country is Ae general um of gives a fairly strong flour 
retsiy disk ploughs and harrows. These are Non Farm is a mid-eeason wheat of medium 
excellent dry weather unpiements, and allow be^ht, whiA duM not reeist drouglit welL The 
{dongliing to be oommenoed much earlier after straw w bright, clean, yellow-coloured, and i{|iiiy 
Ae removal of a crop than wiAont them would tou^, Ae gntin is medium-eued, pluBUfib ana 
be poenhle. fairly hard. 





Jbiiy ii » wM mmwm lyluife «g ikm 
Qme, jEpsMkM^gMdcf M gmrtliu 
ll» «6fAW M 9M, te«i^ and and 
tim Miwn iM^ loo«t ^ ^ninp, 

yitWng a door low la vtrengtli, but m 
gluten 

gMoador Bmikimd belongs to the same group 
as Uie piaoediag. It does not stool freely, ana 
IS drought-resistant The straw is long, flexible, 
and fairly strong The gram is plumR very 
latse, and long Milled it gives a weak flour 
rum in gluten 

Jkar^$ Imperial is a variety of the Purple 
Straw type, and onginated m South Australia. 
It IS rust liable, resists drought, and does well 
in hot distncta Of compact habit, the straw is 
stiff, and strong, while the gram is medium 
siaed, plump, white, and soft 

White Hogaiiy a late variety fairly prolific 
does not resist drought well and has a tendency 
to shell Gram large and long, and yields a veiy 
weak flour 

Mcar$iiaWB No. fl is a vanety denved from 
Wards Prolific. It is rust-resistant, and is a 
flurly prolific, late mid season wheat The flour 
IB of fairly high strength and is nch in gluten 
^ference must now be made to the late Mr 
Farrei s cross bred wheats, of which many vane 
ties are now popular and widely cultivated. 
For many years this scientist laboured quietly, 
unostentatiously, and with maiked success at the 
improvement of Australian wheats. Among the 
uest-known of his vanetieB are the following — 
Federation is a successful cross between Purple 
Straw and Mr Fairer s Fife Indian wheats. It 
IS early ripening, drought-resisting prolific, and 
holds its gram well gram is large, white, 

and soft, and the flour of much greater strength 
than the Purple Strawa 
Among other vaneties of improved soft weak 
flour wheats bred by Mr Fairer may be men 
tioned Jade Cuujoerland, Cleveland, Bymer, 
Plover, and Schneider 
Beib» IS a variety resulting from a cross be 
tween a ^rt from Blount s Lambngg and Bald 
Skinless oavXe} It is veiy resistant to drought 
and rust, and has a tendency to shell The himit 
of growth 18 tall and the straw fine. The gram 
IS small, plump, white, hard, and translucent 
A splendid milling wheat, givmg a good pro- 
portion of strong flour 
JoKcUhan^ John Broten^ and Tarragon are among 
the most successful of the late Mr Farrera 
strong flour cross bred wheats. Jonathan is 
chara^naed by its power of resisting rust, by 
Its venr fine, rather weak, and long straw It is 
a ^ick grower and a good drought resister 
There remain now only the methods of bar 
vesting and the yields to be considered. The 


may be mentioned, to the Australian aocepta- 
tK»n of the term consults of the stmw with gram 
attadbed of such oereab as wheat and oats. If a 
wheat crop promises to give such a poor yield of 
gmn as not to be worth harvesting, the fanner 
mmally makes it mto fai^ 

Bfmtibid mote eonumm paractioe, however, is^ 


US 

to ha r v es t fSam mm only hy menas oi either the 
‘stripper^ or die ‘oonpM harvester* Hie 
^etnpper’ is purely an Anstmlian inveatioii, 
rsetncted in its iqiplicatioii to certain climatio 
oonditiens. It is a maohine drawn through the 
npe standing crop by three or four horms yoked 
St the side. The npe ears are guided to a cut- 
ting plate by a comb and cut from fihe straw 
by a Wter drum, which thrashes the grain out 
and delivers it with the chaff and a small quan 
tity of straw into a box of about 8 bus, capacity 
This box IB emptied at a winnowing machine 
situated in any convenient pat t of the field, where 
thejgrain is wmnowed, cleaned, and bagged 

The complete harvester is an improved 
stiipper m which the thrashed but uncleaned 
grain is delivered mto a winnowing attachment 
and there cleaned This implement therefore, 
harvests the ears, thrashes the grain, winnows 
and bags it ready for market, and very con 
Biderabfy reducee the cc«t of harvesting 

The yields of wheat in Australia vary so 
widely that average figures must bo accepted 
with reservationa In some parts of South Aus- 
tralia, for example, and during certain seasons, 
large areas put in give no yield at all, and this 
very senously reduces the average for that State. 
The average yield of wheat per acre m New 
South Wales during the past decade may be 
given as from to 11 bus. per acre In South 
Australia the average, for reasons already given, 
IS still lower (about 8 bus ) 

How, then, it may be asked, does wheat- 
growing pay? For the simple reason that the 
cost of production is correspondingly low In 
the very dry distncts it is estimated that an 
8 bus crop sold at 2a 6(f. per bushel will pay 
the farmer 

Actual figures of the costs of growing wheat 
on large farms in districts of less than 20 m 
mean annual rainfall have shown that the crop 
can be put in and taken off for 21a to 23s per 
acre yielding 12 bu& Figures supplied by an 
other large wheat grower show ^at his costs 
ranged from 30f to 31s (approximately) per 
acre for 15 bua crops. 

The market rates on the farm m Australia 
usually run from Is Id to Is 3d. per bushel 
lower than the values ruling m Mark Lane. 

[,mh3 

Wheat in Canada 

The rapid development of wheat-growing in 
Canada is reflected m the following statistiui. 
In 1871, 1,646,781 ac. were given up to wheat, 
and 16,723,873 bus. produced. In 1906, the 
corresponding returns were 6,610,300 ac. and 
112,43^000 bua In 1903 the export trade in 
wheat was valued at 924,566,708, m 1908, at 
940,004,723. 

VarteCvu . — In Canada, as in other countnenL 
no one vanety holds sway, and there » earned 
out at the vanous Government ExMnmeBtal 
Farms expemnents and teste with old and new 
vaneties under varymg oonditions of cultiva- 
tion, in order to obtain the beet possible results. 

Of Spring wheats, the Icdlowmg vaneties have 
been tned Preston, Red Fife (there are a num- 
ber of atauna of Bad Fife White 



144 


Wliafti 


Huroa, PdngieVCSiamx^iL flteiil^ Berey, 
White BiiMiao, Fe^ Oieiiea, 

Biehoa Biga, Hungarian White, Minnesota 188, 
Yellow Croee, Yellow Queen, Spence’s Yellow, 
Prospect Gatineau, Buly Bussian, Outlook, 
Bobs. Of the Macaroni or Durum varieties, 
which are also Spnog wheats, there are the 
Goose, Boumanian, Mahmondi, Beloturka, Ku 
banka, and Yellow GhamovluL Of the va- 
rieties quoted, Bed Fife (beardless) has been 

f rown more extensively than any of the others, 
ut 18 now being superseded by some of the 
newer varieties on account of their earher ma 
turmg qualities, and being almost equal m 
flour pr^ucing value, also giving a heavier 
yield. 

Of the newer vaneties giving possibly the 
best results— -taking the countrv as a whole— the 
Marquis, Bishop. Stanley, and Chelsea (beard 
less), Huron ana Preston (bearded), are some 
of the leading varieties. It does not, however, 
hold that a variety giving the most satisfactory 
results m one part of the Dominion may meet 
with favour or give good results in other locah 
ties. For instance, in experiments in Nova 
Scotia White Bussian has given the heaviest 
yield, but in Ontario Bishop A is the leader 
in that respect In Manitoba Marquis holds 
the premier place, but in Saskatchewan Huron 
and White Fife are the leaders. In Alberta 
and Bntish Columbia Chelsea is the best va 
nety In one respect however^ the vaiious 
locidities are similar, and that is in the amount 
of seed used, and the time of sowing and bar 
vesting 

Among the varieties of Fall or Winter wheat 
that have been tried are Turkey Bed, Kharkov, 
Abundance, Early Windsor, Prosperity, Bed 
Velvet ChaK Beliable, Dawson’s Golden Chaff, 
Bed Chief, Gold Coin, Silver Sheaf, Tasmania 
Bed, Imperial Amber, Egyptian Amber, Early 
Bed Clawson, Invincible, Jones’s Winter Fife, 
and Amencan Banner Ontario and Alberta 
are the two provinces wheie Winter wheat is 
grown to any extent, and in Ontano Dawson’s 
Golden Chan has been the leader, while in 
Alberta Turkey Bed— or as it is now known, 
Alberta Bed — Is proving to be one of the best 
vaneties known, noth as to yield and in flour 
producing qualities. [m m^i ] 


Though wheat is grown ui nearly eveiy pro- 
vince from the eastern to the western seab<mrd 
of Canada, the great wheat belt is the western 
praine According to the Beport of the Scottish 
Commission on ^nculture to Canada — from 
which the statements in this section have been 



vaned The typical praine is flat and treeless, 
the monotonous levelness being broken only by 
the scattered homesteads of the settlers. Iben 
there is the rolling praine, gently undulating 
m character, and the praine of scrub and light 
timber — the so-callea *park lands’ The soil 
of the praine is equally Vaned, from a nch black 
loam to a light sand, from wet to dry and semi 
and. The climatic conditions are mudi more 
even, the temperature m summer rises to<100^ F., 


and in winter falls to 4(M5^ below asm. Djh 
happily, the rainfidl over a wide part of this 
great and fertile region is limited, and for suc- 
cess m wheat-mwing every eflbrt must be made 
to conserve all the moisture tliat falls during 
the rainy season 

Out west, such a thing as rotatioa of crm 
b unknown, or at any rate unpractised. The 
process adopted by the settlers is to take two 
or three crops of wheat in succession, to fallow 
the land for a year, and then to revert to wheat 
Such a system of farming must necessanly end 
ID soil exhaustion, but the present-day settler 
recks not of the distant future, resting secure 
in the reflection that the fertility of the praine 
will at least last his generation 

Both fall wheat and spnng wheat are grown 
on the praine The raising of fall wheat u con 
fined mainly to the semi and regions of Southern 
Alberta. Over this area the soft Chinook wind 
blows, making the winter more open and the 
temperature less extreme than that of the other 
provinces. Consequently, although the precipi 
tation 18 small, the comparative mildness of tne 
winter, the adoption ot hardy wheats like the 
* Alberta Bed’, and the careful conservation of 
the moisture by fallowing every alteniate yeai, 
have made fall wheat an economic success. The 
seed 18 sown on prepai*ed land in July or August. 
By the end of autumn the wheat will ^ve 
grown to 6 to 8 m high It occupies the ground 
for a whole year, and gives a heavier crop than 
spnng sown wheat, bemuse the plants are moie 
deep rooted and can better exploit the soil in 
search of food and water Fall wheat rmns 
a fortnight earlier than spnng wheat, anefhas 
thus a TOtter chance of escaping the autumn 
frosts. From 40 to 50 bus. wheat have been 
obtained from fall wheat in the Cardston dis 
tnct of South Alberta. 

The bulk of the praine wheat, however, is 
spring sown Before bieaking in the viigiii 
soil, ^e grass is burnt and stones and bouldeiw 
removed or buried deeply Breaking must be 
done in spring before the rainy season sets in. 
Success in wheat growing depends on the wrater 
content of the soi^ and when the land is reduced 
to a good tilth early in the year, it conserves 
all the available moisture that falls dunng the 
wet season June is the rainy month, and if 
breaking were postponed till the fall, the soil 
would not gather enough moisture to meet the 
requirements of next season’s crop. In breaking, 
the gang or sulky plough, fitted with a s(S 
bottom, 18 used After the rainy season, during 
July and at intervals dunng the fall, the land 
18 disked and harrowed until a fine surface is 
obtained The cost of these prehminaiy opera 
Uons 18 approximately as follows Breaking, 
83 50 disking, f 1 75 , haiTOWing, 8 70 Totm, 
85*95 The land is then left untouched till 
spnng Dunng the winter the frost is severe, 
pBnetrating the ground for 5 to 6 ft and open 
mg up ana pulvenzmg the soil No difficulty 
IB ex^nenoed at seeemme, but it is of vital 
importance to get the seed sown as soon as the 
froet IS out of the ground. It is sown qt the 
rate of 1 to 8 bus. per aore, from 10th Aj^ to 
1st J one, by mesns of a gram drill, usually drawii 
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tolmJbanwovMMsUto.MAe.Adiw After 
■Mili^ 1ih» Md b nBfd or *p)uktel' Fmoi 
lUww dim after beMKaoani, tha idnat m 
rmdf tor ontwic nartaaling banaa ^oat tha 
and of Aagoat «am u uanaUT cat baf(»<e 
A is cotdaa and daaa rip^ ot h erw i aa A» bigh 
winds wbioh ptaml at this tima of tha yaar 
wovid resnlt in a large loss of grain. The cat- 
¥»t 1 ft done with the ordinary &iidar drawn by 
foot horftftft and fitted with an 6-ft catter bar 
The bind^ whidi leave a long atubblfty are 
foroidied with oamers and diadiarge aiz ftb^vee 
at a tune. Tte sheaveB are eet up in rough 
iitookft or fthockft, and it requires a good man to 
itoek to each biMer Threshing b^^ as soon 
as the grain is all stocked , sometimes indeed 
threshing and stookinfl^roceed simultaneously 
on ^6 same bolding Threshing is mostly done 
m the field. The stooks are pitched on to light 
wagons drawn hr two horses and brought to 
the null The threshing machine has a self 
feeding devicei and is fitted with revolving knives 
whuh out the binder twine Two wagons dis 
charge their loads into the thresher at a time 
The straw, cut by the revolving knives, is blown 
out along with tlie chaff through a long spout 
py means of a strong air blast, and collects in a 
kuge bing which IS uterwards burnt The grain 
as It comes from the mill is automatically weighed, 
and dischaii^ in bulk into wagons waiting to 
receive it It is then either taken to the rail 
way station to be dispatched to the market, or 
sent to the nearest elevator Eveiything is 
done with the mintmuin of labour The mill 
Itself, which thrashes out from 1200 to 1500 bus 
par day is operated by an engineer and fire- 
man. Two teamsters, one on each side of the 
mill, fork the loads from the wagons which 
bring m the st(X)kB, and keep the mill going 
memly When the mill owner provides the 
engineer, fireman, and four forkers, 4 cents per 
bus. are charged for threshing, or 7 cents when 
he provides iJl the labour save that of convey 
ingthe gram to the railway elevator 

Tlieeimnse of seeding, harvestmg, and thresh 
mg the fint crop of wheat amounts on an aver 
age to 94 48 per acre. Add to this the cost of 
bnagmg the pmne into cultivation (9&'95), and 
we see that the total expense of the first crop 
runs up to 9104a 

The laboar bill for the second year’s crop of 
wheat is much smaller After hai^t, the lancl 
18 kft untouched till sprmg The stubble, which 
has been left long to gatW the snow, is then 
burnt, and the land simply disked and harrowed 
seeding The total cost may be put at 

If we estimate the avemge yi^ at 19 bus. 
per acre, and 80 cents as tM price which the 
fanner geU for bis wheat, we conclude that a 
profit of 94 77 per acre is rsalmed on the first 
yjtor’sen^ and 98*87 on the second year’s crop. 
mm this apparent profit, however, we must 
dsd n ct the intersfit on cmtal invest^ m land 
and atosi^ the cmt; of mncmg, fallowing the 
third year, the keep ef the men and horses m 
those seasons whan no work is done, and the 
kis thro^ diou|^ and Irat takmg 

all thaae fiotocs into onnsidnnation, fibs average 
VOL JOO. 
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pam to the iaimsr is not in cea s ider a bW. Thare 
IS a great chance for tibe mao with small msana, 
tmt a much bigger chance far the man with 
capital and beams. 

Cfradmgf and Jhurkmn^ tk$ (7rstM.«-€Saaadkn 
wheat IS sold aeooiding to grade. The factors 
which mfluepoe grads are plumpness, amllow 
ness, ripeness, absence of smut, and whe th er 
the gram has been froaen or not before beii^; 
cut. The grade is fixed by government inspeo- 
tion at Winnipeg The thief gmdM are ISo. 1 
Manitoba Has^ lio 1 Manitoba Northern, No. 2 
Manitoba Northern, No 3 Manitoba Northern, 
Commercial Grade No 4, Commerond Gnuie 
No 5, Commercial Grade No 6, and Commercml 
Grade Feed. The finer grades of Oanadian wheat 
are of unexcelled quality, fetching on an aver 
m 2t. a quarter more than the Kansas and 
Russian Hard winter wheats, and fit. a quarter 
more than the best English wheat, wmeh is 
deficient m * strength’ From Winnipeg the 
gjMxi passes on to Fort William, the centre of 
me export trade. Here the |^n is finally 
weighed The farmer nuiy eithw dispose of his 
wheat to one of the elevator companies, who 
grade it and pay him for die gram as he delivers 
It by the load or he may ship it on the rail to 
Wmnipeg, receiving payment on the basis of 
Winnipeg inspection sad Fort William weighta 
The nearer the farmer m to the railroad the less 
IS the cost of transport, and the sooner can the 
gram be put on the market Nearness to the 
metals is of vital importance, for if the farmbr 
be working shorthanded or with insufficietit 
teams, the transport of the grain over the heavy 
prairie trail may use up much valuable time 
that should be given to the preparation of the 
land for next season s crop. 

The chief drawbacks to the Canadian wheat 
grower are — the prevalence of smut, which lowers 
the yield and the value of the gram, the danger 
from hail in August, which sometimes destroys 
his whole crop, and the visitation of eaiiy 
autumn frosts. While die farmer has no con 
trol over the weather conditions, he can easily 
check the loss from smut by treating the seed 
with formalin. b. i*.] 


Wheat ik India 

Ar9m and DiatrdmUon an average of 
the five years 1905-9 the est mated area under 
wheat m India was close on 28,000,000 ac. This, 
however, is only an approximate figure, lor the 
district crop returns, especially diose die 
native Stat^ on which the estimate is baaed 
are untrustworthy, and a further obstacle to 
accuracy is found in the fact that wheat is very 
oommonly grown widi subordinate mixtures of 
pulses or emseeds or both It ranks secoiid in 
importance among the crops of India, ncs with 
an estimated area of some 70,000,000 to. being 
an easy fint The area under wheat varies 
somewhat from year to year, the duel oondi 
tioorng ctrcomslsjice being the extent of die 
rainfall m the six or eight weeks (September 
October) immediately p re c e di ng the sowing sea- 
sop. Sxo^ lor this slight vamadou the ar< 
remains Isirly oonstani^ and the only hope 

ifiS 



146 


Wheat 


any considerable expansion lies in the construc- 
tion of new irrigation works. 

Wheat IS mwn in all the provinces of India, 
but pnnciually in the north western portion of 
the Indo Gaiiffetic plain and in the Central Pro- 
vinces, Centru India, and ^mbay Of the total 
area the Punjab supplies 37 per cent, the United 
Provinces 23*9 per cent, the Central Provinces 
12 per cent. Central India 7 3 per cent, Bombay 
6 5 per cent, and Bengal 4 4 per cent The 
growing penod of the crop vanes g^tly with 
the latitude Sowing takes place in Octolier and 
early November but while harvesting opeia- 
tions begin in the Central Provinces and J^m 
bay in the month of February, they are not 
completed in the North West f rontier Province 
until the latter half of May With the onset of 
the hot weather the crop npens very rapidly, 
especially if soil moisture is deficient 

Imgation , — About 36 per cent of the total 
wheat aiea in India is under irrigation, in whole 
or in part Imgation water is supplied from 
the splendid system of canals whicn tap the 
waters of the Indus and the Ganges but also 
to a very large extent from wells and sometimes 
ftoni bsksins whete the water is impounded in 
the rainy season Frequently also the monsoon 
rainfall is embanked in the fields to be occu 
pied by wheat in the following cold season In 
the arid districts of the Western Punjab com 
nianded by flow irrigation from canals, wheat is 
grown fiom start to finish on irrigation alone 
while m other districts such as the United Pro 
Vinces and Eastern Punjab irrigation is used to 
supplement the natural laiiifail which in the 
growing period of the crop is seldom more than 
2 to 3 in and frequently is a negligible quan 
tity Irrigation from wells is a IalK>rious pro 
cess The watei lifts employed are usually either 
the Persian wheel, where the water in the wells 
IS comparatively near the surface, or for gi eater 
depths the leather bag the lifts in each case 
being almost universally actuated by bullock 
power A good well will imgate about an acie 
in a day 

VanstieB Grown, — A great many vaneties 
of wheat, designated by vernacular names are 
grown These so called varieties, however, in 
variabl} consist of mixtures of several distinct 
botanical forms. These forms in general are 
varieties of Tnticwn vulgart (common wheat) 
but vaneties of Triixmm compactum (Dwarf 
wheat) and Tntvoum durum (Macaroni wheat) 
are grown on considerable areas, and TrUtcum 
9peUa (Spelt wheat) is also found The gram 
may be classed into hard and soft red, and nard 
and soft white or yellow but hardness and 
softness are not altogether permanent characters, 
varying with the l^iality in which a particular 
variety is grown, and to some extent with the 
season. The wheats grown are almost invan 
ably bearded 

Little has been done so to in India in the 
improvement of vaneties by breeding or selec 
tion. The agncultural expenment stations have 
DOW 8u<^ work in hand. Exotic vaneties have 
been introduced from time to time, but with 
scant success, as the growing penod is usually 
too diort to allow them to mature. 


Sodi and Cultivation , — In the Indo-Qmiigetio 
plain, wheat is grown on deep medium to dayey 
loams of alluvial ongin, some of which, under 
proper cultivation, Imve remarkable powers of 
retaining their soil moisture in Bombay and 
the Central Provinces mainly on the retentive 
* black cotton’ soil Irngatml wheat may be 
grown on lighter soils. %e preparatory cul 
tivation 18 usually of a careful character Land 
destined for dry crop wheat generally lies fallow 
dunng the preceding hot weather and monsoon, 
and 18 frequently ploughed or scanfied dunng 
that penod. The implement chiefiy used is the 
common wooden plough but on the black cotton 
soils a simple iron bullock hoe or scarifier fre- 
quently replaces the plough Towards the end 
of the monsoon eveiy efiort is concentrated on 
conserving the moisture in the soil The land 
iH worked down to a fine tilth, cleared of weeds, 
and finally consolidated with a plank roller 
giooved on the under side and weighted by 
either one or two drivers standing on it It is 
then left until the weather is cool enough for 
sowing but if any rain falls in the interval 
the soil IS again stnied and consolidated as 
before This method of dry farming of which 
BO much has been heatd in recent years in 
America and elsewhere has been the normal 
method of cultivation in India for ages. The 
Indian cultivator, to whom the moisture supply 
of the crop is always the prime consideration, 
thoroughly understands the principles involved 
but he 18 handicapped somewhat in his practice 
by the primitive nature of the tillage imple 
ments at Ins disposal Land ploughed to a depth 
of 3 to 4 in which is about the limit of the 
common wooden plough, gives neither the water 
storage capacitv nor the seedbed afforded by 
land cultivated to twice that depth, nor is the 
light plank roller an efhcient pulverizer or con 
8(3idator but the holding of the average Indian 
cultivator is vety small and his financial re 
sources do not permit of his purchasing expen 
sive implements noi indeed vould the cattle 
which his small holding supports be strong 
enough to draw them But with the cultivation 
given and a winter rainfall of 2 to 3 in. dis 
tributed over December and January, a fair 
crop 18 ensured In the districts vhere wheat 
18 grown wholly on flow irrigation there is, as a 
rule little cultivation done until shortly l^fore 
seedtime A preliminary watering is mven to 
soften the land for ploughing, unless the mon 
soon has previously provided enough for this 
purpose When the necessary cultivation has 
t)een completed the land receives a heavy water 
ing after which sowing is done, and further 
waterings, four to six, are given until the crop 
approaches maturity On irrigated land the 
seM IS usually broadcasted. Diy crop wheat is 
sometimes drilled m with a two tinM country 
drill, but much more frequently it is sown broad 
cast, or if moisture is deficient, sown in the fur 
rows behind the plough The seed rate for 
drilled wheat is 40 to 60 lb., that for broad 
casted wheat 60 to 100 lb. per acre, according 
to the moisture. 

The wheat crop receives, as a rule, little or no 
manure. It is frequently grown mixed with 
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piilseB or oiltMdi midiMiniilow«r, linmd, mtui- 
Uud or rape, in leot, only irrigated wheat le 
ordinarily grown m a pore crop. The main 
idea underlying thia prastioe ia that of insur 
anoe. If the winter rains are good the wheat 
crowds out, to some extent, the other constitu 
ents of the mixture if deficient, the latter do 
relatively better Wheat is sometimes g^wn 
continuousiv on the same land, but usually it is 
rotat^ with some or other of the many crc^ 
grown, the impottaiice of leguminous crops (of 
which there is a great variety) m the rotation 
being fully understood. 

Harvesting is done by means of a small saw 
edged sickle or simply bj uprooting Of late 
years there has been some introduction of reap 
ing machines into the recently settled canal 
areas where labour is scarce, but ordinarily the 
i^per cannot compete with manual labour A 
few days after harvesting the crop is earned to 
the threshing floor and the gram trodden out 
by cattle the straw being at the same time 
converted into a short, soli chaff which much 
enhances its value as a fodder The grain is 
winnowed by the hot winds which commonly 
blow at this season 

Due(ue8 — In some years wheat is greatly 
damaged by rust, of which three distinct species 
— Pucanta waminu (Black RustX Puccuna glu 
tncurum (Yellow Bust), and Puccvnxa tntunna 
(Orange Bust)— attack the crop The damage 
caused by rust in bad years has been estimate 
at not less than 10 per cent of the total yield 
Ihe chief condition which seems to favour a 
severe epidemic is damp and cloudy weather in 
the months of January and Februaiy, when the 
crop IS 111 ear Spelt wheat is said to be rust- 
proof but when grown away from its ordinary 
locality does not prove so Tlie experience with 
1 ustproof wheats introduced from Australia has 
l»een similar Smut is common in most Indian 
wheathelds 


Produotion €md Expm —The total whnat pro- 
duction of India on an average of the last aeven 
years is estimated at 6,410,000 tons, which gives 
an average of about 11 bus. the acre. On 
fully irrigated land an average yield is about 
32 bua, while a good dry crop seldom yields 
more than 16 bua In the focal markets a bu^el 
of 60 lb will fetch in normal years about three 
shillmgs. The exports m 1909-10 to foreign 
countries were 1 050,574 tons, the highest figuiw 
recorded so far Mostly soft wheats are exported, 
these being heavier yielders and conse^^uently 
more in favour in the districts from which the 
exports are chiefly drawn Hard wheats are pre* 
f eiTed for native consumption [kb] 

Wheat in the United States 

Statistta — In bulk production, wheat stands 
third in rank among the cereal crops of the 
United States. Beckoning the production by 
weight, however, and considering the farm value 
of each crop, it easily ranks second, oats being 
far the closest competitor 

In 1909 the oat production, was, in round 
numbers, 1 007,000 000 bua, and that of wheat 
737,000,000 bua The actual weight of each crop 
was 32 000,000 000 lb of oats and 44,000,000,000 
lb of wheat while the farm value of each De 
cember 1 vas 8406,000,000 for oats, compared 
with 8730 000 000 for wheat Corn (maize) ranks 
much the highest, the farm value of that crop 
being 8l»653 000,000 in 1909 

wheat production has steadily increased in 
the Unitea States, but not so rapidly in recent 
years as formerly There is at present a dis 
tinct tendency toward expansion The acreage, 
yield per acre, production farm price pet bushel 
December 1 of each year, total farm value De 
cember 1, expoit (including flour), and percent 
age of crop exported for the past decade 1900- 
1909 are as follows. Flout is ]*eckoned at 4^ bu 
of wheat to the barrel of flour 
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42 495 385 
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49 895 514 
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748 460 218 
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1903 

49 464 967 

12*9 
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120 727 618 
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47 854 079 

14 6 

692 979 489 

74 8 

518 372 727 


141 
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15 5 
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146 700 426 
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1907 

45 211000 

14*0 

634 087 000 

87 4 

554 437 000 

163 043 669 
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1908 

47 557 000 

14*0 

664,602,000 
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616 826 000 
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1909 

46 723,000 

156 

737189 000 

100 5 

730 046 000 





These figures are reported by the Bureau of 
Statistics, U 6 Department of Agriculture. 

The yield per acre of wheat in the United 
States IS small, though larger than that of some 
other wheat countries, ^e average is now 
about 14 bus. A close inspection of the statis 
tics shows that there has been an increase in 
acre yields of 1} bus. in the past forty years, 
a large part of which increase has occurred in 
recent years. 


The United States has so far stood at the 
head of all countnes in wheat production Euro 
pean Bussia grew almost as large a crop in 1909 
(711,000000 bu&X and once, in 1904, exceeded 
the United States Bussia is alto a close com 
petitor of the United States m wheat exports, 
including flour though the average lor the latter 
IS a little greater than that of tne formal^ As 
shown in Uie table, the percentage el the crop 
exported from the UniM State# Is mifidi Urn 
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in inoMii years than fomerlT This e oadrtloa 
has been caused parUy hv a less xa^ increase 
in amiTiai mMlnotkin, ana appmatiy also a 
coQsiderablk mcreaee m per c^ta consumption 
at home. 

Tim flout msnuhu^re of the United States 
IS ol great magnitude and importance, and the 
floor export miM^ the largest m the world. The 
value of all flour null products was $505,000,000 
in 1680, and increased to $713,000,000 in 1905 
ilie floor export averaged over 14,000,000 bar 
rels dumig the penod 1903-97, and was nine 
tones greater tna,n that of Canada, the next 
greatest flour exporting country 

Adaptation ana DiM^tbttiton . — The climate of 
the United States is continental, and hence in 
large part, subject to extreme changes. Along 
the coast it is, of course, considerably tempered 
by the influence of the ocean particularly on 
the Paciflc side. The soil formation also is 
extremely variable, depending upon the dis- 
trict where it ooctirs, whether it is plain forest, 
a large river valley or mountainous area As 
wouia be expected therefore, there are also 
great differences in the charaetenstica of the 
wheat varieties that do best in different parts 
of the country 

The country IS, to a large extent, very similar 
to Bussia (ui Europe), and over a large portion, 
certain States or small districts appear to be 
exactly parallel to oon'eaponding aistncts in 
Russia in the nature of both soil and climate 
So, the kinds of wheat adapted to these corre 
opondmg districts are about the same in the 
two oountnes. In fact, some of the principal 
varieties of moat commercial importance such 
as the Fife, Hard Winter, and Durum were 
introduced from Russia into the United States. 

Whoat DixtrwU — With respect to the wheat 
varieties best adapted, the United States may 
be considered as divided into eight wheat 
districts as follows (1) The Soft wheat dis 
tnct, including mainly the New England and 
Middle States (2) the Semi hard Winter 
wheat district, including the north Central 
states, Ohio Indiana, Illinois, Michigan and 
southern Wisconsin (3) the Southern wheat 
district, including the northern part of the 
southern States, that is, noi'th to the Ohio River 
(4) the Hard Spiing wheat district, including 
the northern States of the Plains west to the 
100th meridian (5) the Hard Winter wheat 
district, including the Middle States of the 
Plains west to the same meridian (6) the 
Durum wheat district, including all the Great 
Plains between Canada and Mexico and from 
the 100th mendian west to the Rocky Moun 
tains (7) the Imgated wheat district, includ 
mg, in general, the scattered portions of the 
Rocky Mountain and Basin Stat^ where wheat 
18 usually irrigated and (8) the White wheat 
district, including the Paciflc Coast States. In 
the first of these districts soft-grained wheats 
are grown generally winter vaneties, but some 
done in northern New York 
and New England. They may be bearded or 
beardless, are usually red graine^ but there 
are eom^ white vaneties. Some of tne principal 
varietiee are Fulta, Jones’s Winter Fife, Gold 


Odm, jPukMtav ObMonb fiMdm 
Bed €!lasmoay«iid Delta Nearly all die irMb 
cl the entire AktAnet m grown in New Ymkk 
Pennsyhmiiia, and liaiyland. 

The Semi bud Wmter wheat dtttriot prodaeee 
a wheat of medium quality, and is one of die 
important cereal regiona Ibe vaneties grown 
are generally semi hard, either bearded or beatd- 
less, and have usually a reddish kernel Tbere 
IS a distinct tendency constantly toward the use 
of harder red wheats. The proportion of hard 
wheat DOW grown in this district is much greater 
than twenty years ago Similarly there has 
been a rapid inci'ease m the proportion of wmter 
to spnng wheat so much so, that at present 
veiy hide spnng wheat is gniwn The chief 
vaneties in use ai'e Fultz, Rudy, Poole, Valley 
Dawson s Golden Chaff, Budapest and, in some 
localities a considerable amount of Turkey 
In the Southern wheat district the annual 
wheat production is comparatively small, and is 
furnished principally by Kentucky, Tennessee, 
Virginia and soutliern Missouri The wheats 
are either soft or semi hard, and have a reddish 
or amber kernel Because of the damp, warm 
climate thete is often considerable rust on the 
wheat Some of the imp^irtant vaneties grou n 
are Poole Fulcaster, Fultz, Red May, Currells 
Prolific and Purple Straw 
The Hard Spnng wheat distnct includes 
Minnesota and portions of Wisconsin, Iowa, 
North Dakota, South Dakota, and Nebraska 
In this district because of the neb black soil and 
dry hot summers, there is grown the highest 
grade of spring wheat in the world, except 
the spring wheatr of the middle Volga region 
in Russia which are very similar Two types 
of wheat prevail generally — the Velvet Blue 
Stem and the Fife The chaff of the former is 
covered closely with small hairs, and the plants 
are bluish gre% near harvest time In both 
types the heads are beardless and the kernels 
are medium or small hard and red There are 
several strains of each type The gluten con 
tent of these wheats is very large and the 
quality such as gives great lightness in bread 
making The largest flour mills in the world 
ai'e at Minneapolis in this district The aver 
age annua] wheat production of this district is 
larger than that of any other similar area m 
the world, and is about 30 j^r ceht of the entii'e 
production of the United States. The average 
yield per acre, however, is very small 
The Hal'd Winter wheat distnct includes 
approximately nearly all of Kansas, northern 
Missoun, southern Iowa and Nebraska to the 
100th mendian, all of Oklahoma to the same 
mendian, and northern Texas. As the name 
implies, it 18 characterized by the production of 
Hard Winter wheats of the best quality corre- 
^nding in this respect, somewhat, to the Hard 
Spnng wheat distnct The only other distnct 
m the world that exactly paraUels this one is 
that includ^ the Cnmea and North Caucasus 
in Russia. The cheats have slender stiff stems, 
narrow, compact heads, are usindly bearde^and 
have medium or small hard ied grains. T)iese 
wheats are extremdiy hardy, ana must be so, 
as the great seventy of the drought and winter- 
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State* i» imporlut is » wliirt ta 

He aoU itt^i* Siatciet la « 4aM» Uaek lean, aean yet aonpaiativerv mw Uma liaa aal bean 
df die nature to pradaee wl n ala &nvki« a ka^ as ininh progress m the iBqmaemattt el wheat 
gisten eontant. Iieaiiy cm^iaiirtli df the eatiin as in many other eoantnea Of eoiiraa,aU 
wheat produelioii of die ooanlry is grown n ties had, some time, to be obtained fran odier 
tins district^ Kmsas alone fnmishmg aboot regions, as there is no strictly natiae wheat 
one-eighth Ihe principal nuneties grown are Naturally, therefore, much of Um impaoeenient 
Turkey (or Crimean), Kharkor, Mediternmean, has resulted from the introdoction of new anria- 
Fulcaster, and Fultz. tiea from other parts of the world, that are 

The Durum wheat district n a comparatively soon found to be much better adi^ted to certain 
narrow belt extending entirely across the ceun portions d the country than the varieties pre- 
try north and south, including all the and and viously grown Actually a great deal of mi- 
■enu-and portion of the Great Phuna The con- provement has been made m this way 
chtions are extremely severe, and only the most Among the mtroductions made some time 
drought resistant wheats can be eitrwn with ago that were at gi'eat value was that of the 
any success. The Durum wheats have so far vanety Mediterranean so called from having 
been found much the best adapted vanetiea been obtained from the region near the Medi 
I ntil the introduction of these wheats from terranean Sea. This variety was first mtro 
Kussia by the U S Department of Agnculture duced into the eastern States about the yeai 
about the year 1900 very little eifort was made to 1819, but afterwards was found to be so 

g if>w wheat in this area. Now, about 000,000 valuable that it was established as probably 
ua of Durum wheat are pi^uced annually the most important wheat in noithem Texas 
Ihirum wheats are tall have wide leaves with and adjacent localities. Another introduction, 
a harsh surface, and large heavy bearded heads, and probably the most important one amde 
c«‘>mpactly formed The kernels are very large until recent times, was that of the Fife wheat 
and long, and yellowish white or amber in colout into the northern States of the Plauia Tins 
becoming darker the blacker the sofl in which wheat came directly from Canada, but wm 
tliey are grown Tliey are the hardest wheats brought by Mr David Fife of that country 
known Contrary to a common opinion previ from Scotland, and was onginally obtained in 
ously held these wheats make excellent bread a caigo of wheat shipped from the Baltic Sea. 
as well as being the only wheats well adapted As it much resembles some of the common 
for macaroni They not only resist di ought Bussian wheat along the Volga Biver valley, 

I at are also highly immune to rust The chief it is probable that it was first grown in Bussia. 
varieties grown in this distnct are Kubanka, The introduction of this vanety was practically 
Arnaiitka Nicaragua (all Duiumsk and also a the foundation of the entire present production 
considerable amount of Turkey ana Kharkov in of Hard Spring wheat of excellent quality in tbe 
the souther n portion of the belt northern Ureat PlaiiiB. 

In the Irngated wheat distnct, as the name Soon after the year 1870 the Bussian Men 
implies wheat is usually growm under irnga nonites brought to Kansas from the Cnmea a 
tion though in recent years, in a number of variety of hardy winter wheat It is beardad 
localities, dry farming , that is, farming with with red chaff and has a very hard red kernel 
out imratinn has been attempted The States This wheat in turn was the foundation of the 
induded are Wyoming a part of Montana, pi esent important wheat industry of the middle 
southern Idaho, Utah, Nevada, Anzona, New Great Plains, including Kansas and adjaosvt 
Mexico, and western Colorado Besides dry territory 

ness there are two other important character The most recent introduction that has had 
istics of this district (1) a very low humus consideia-ble effect on the wheat industry of the 
content and (2) a superabundance of alkali in country in general, and that has added Buudi 
the soil Because of the practice of irrigation to the farm value of the wheat crop la that 
and tbe lack of soil humus, the wheats are usu of the Durum wheat from east Bussia. Th» 
ally white, soft, and starchy Some of the chief was obtained in 1900 and the production has 
vaneties grown are Defiance, Little Club, Sonora, increased rapidly from about l&OOOd baa m 
Tkos Koffoid and more recently a considerable 1902 to the present production of somewbsve 
amount of Turkey near 50,000,000 bus A considerable quantity 

The White wheat or Pacific Coast distnct of the present wheat export is of Uiis vanety, 
includes particularly California, Oregon, Wash amounting to about 20,000,000 bus annually 
ington and northern Idaho All wheat vane A matter of great importance about its mtro- 
ties that have become acclimated are character duction is that it is successfully grown in veiy 
ntically soft, starchy, and white, yellowish or dry distncts where wheat cultivation with otlw 
light amber in colour There is much variation vaneties would usually be impossible 
m these Qualities, however, in different locali Selection and cross breeding are compara- 
ties, and depending upon the vanety there is tivelv recent methods of wheat improvement in 
a much lar^^ proportion of the dub wheats in the tJuited States but within the post twenty 
tins district train in any other The principal five years considerable progress m diese hues 
vaneties in QMimia are Austrshan, California has be«n made Some of the best results have 
Clnb, and Sonora. In the northern ^rtion of been aocomplished by Professor W M Bays, 
the distnct diey are Pskmsev Blue Stem, Bed in the production of better jrielding sorts at tbe 
Qiafi^ Little Qim, Jones’s Fils, and Bed Russian. Minnesota Expenmeot Station, and A. N 




in the drrefepment of n number of good 
iftimiiit from wheat otomm in New Toric. 

Wkmt CuUwaiwn,-^AM to general featurei, 
the nraotioee in wheat coltiration, harveetmg, 
in the United States are rather similar to 
those employed in Bussia, Hungary. Aigenttna, 
and Au 8 t^alu^ all those regions having also 
conditions of soil and climate somewhat similar 
However, as in the mattei of the adaptation of 
wheat varieties so in cultivation methods, prac 
tices vary a great deal m different portions of 
tlie county, l)ecause of the difference m con 
ditions In the eastern and southern States 
and the States north of the Ohio Kiver the 
svstems of ci'opping are somewhat similar to 
those of some of the older countries in Europe, 
and therefore the methods of wheat cultivation 
similar, except that in the United States 
more modern machinery is usually employed 
In these distiicts farming in general is oecom 
ing rapidly mote intensive and heretofore much 
more attention has been paid to crop rotation 
and thorough cultivation than on the large 
wheat farms in the West In rotations with 
wheat, clover timothy, and other forage cnips 
are commonly grown, as well as com and much 
use IS made of manures, including both common 
stable manure and artificial fertilizers. The 
use of artificial fertilizers is especially common 
in the eastein and southern States, South Caio 
Ima probably making the largest use of such 
fertilizers in proportion to its area of all the 
States. The usual fertilizers applied aie those 
commonly know n to be re(][uired for wheat, n(»t 
only in this country but in Europe including 
chiefly potash, some form of phosphate, and 
nitrogen in combination 
In these districts wheat is sown in the fall 
and may follow corn, cotton, or some green 
manure ciop turned under, or may be planted 
in giound that has rested over the summer or 
that has lieen summer tilled While the prac 
tice 18 still too common in eastern and soutnern 
States to BOW broadcast, there is even in these 
districts a considerable use of the drill which 
18 increasing every yeai Wheiw wheat follows 
corn it 18 often planted by running a one horse 
drill between the com rows Thei'e is no culti 
vation of the wheat after seeding in any part 
of the United States, though such opeiution 
IS sometimes practised with other small gram 
crops, particularly rice In almost all loca 
lities the farmeiw have long ago gone beyond 
the use of the old style impfements, such as the 
sickle and cradle in harvesting, though these 
may yet occasionally be seen The most common 
machine for harvesting is the self binder After 
the gram is bound into sheaves by this machine 
it IS then usually put m shocks, and often, 
though nut always, stacked a few days later 
It 18 now rather common m many places to 
thrash wheat direct from the shock After this 
method, however, it is known that the quality 
of the wheat is not so good as in cases where 
stacking is practised 

In tlM States of the Plains, and particularly 
m the western portions of these States, while 
there has been heretofore much carelessness in 
wheat cultivation, recently the f^mers have 


teamed Crom toee et c tm enit i meee tbal llfiQr 
I am obQged to tiae modi bettor aiatbodei 
ai die flenmi lack of runfdL tliere baa de- 
veloped^ therefore, in recent years a aystem of 
so mlled ^diy farming’, which is applicable 
throughout a large portion of the moat impor 
tant wheat areas, that is, throughout the Great 
Plains generally and the inter mountain and 
Pacific Coast distncts. The methods of cuiti 
vation under this system are really little differ- 
ent fit)!!! those that should be emploved in the 
eastern States, but, as stated, they have been 
brought to the attention of the farmer with 
greater emphasis because of the fact that they 
are requisite m conserving moisture Thev are, 
therefore, not so necessary m the eastern States, 
whei e fairly good crops can be obtained without 
so much attention to the preparation of the soil 
The piincipal featiue of tnis method of farming 
is the plod action of a seedbed that will conserve 
all the moisture possible that falla The plough 
mg must be deep, and should be performed at 
least three to six weeks before the time of seed 
mg Afterwaids there is constant surface cul 
tivation, chiefly harrowing, but sometimes a 
disk machine is employed when the ground 
becomes a little haraer than usual This sur 
face cultivation is usually done just after rams. 
One more cultivation is given just l>efore plant 
ing, and then the wheat is sown with a dull 
This 18 the method when wheat follows other 
crops Sometimes where the rainfall is ex 
tieiiiely light it is common to practise summer 
fallowing or more correctly summer tillage 
In that case theie is no crop at all on the ground 
dui ing the season preceding the sow mg of the 
wheat crop but the ground is cultivated through 
out the summer m the manner just mention^ 
Throughout the central and western districts 
there is so far almost no use of fertilizers, except 
that occasionally a faimei will put on the ground 
any surplus stable manuie that he mav have 
The giouncl is usually black clay loam and is, 
of course veiy rich Nevertheless it is pro- 
bable that fertilizers w ill some time be used. 

In these distiicts the methods of harvesting 
and thrashing are more up- to date than m the 
eastern Stat^ and are conducted on a much 
larger scale While the self bmdmg harvester 
IS commonly used, m some places * headers are 
employed which cut the wheat some distance 
above the ground As the gram in these m 
stances however, is at once stacked, the header 
can be used only in the drier districts, and even 
then when the wheat is pretty well ripened In 
the inter mountain districts and on the Pacific 
Coast a large combined harvestei thrasher is 
commonly used This machine cuts 76 to 100 ac. 
a day and the gram is harvested, thrashed, and 
sacked at the same time. It is still more im 
portant m the use of this machine to harvest 
at the latest date possible, that the gram may 
be thoroughly diy For this reason millers 
have made some complamts of these operations, 
as the late date of harvesting allows a consider 
able deterioration m the gluten content of the 
gram [m a. c ] 

WhMt. — Parultie 

This widespread and senous disease may ap)^^ 
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wMdB tli« hteim tang dowg md nwther, and 
the pUnte loee vigotir« wbei the dkaibr become 
ruittfdy the grain n levelled and poor Boat 
b oaneed bv eeverai epeciee of PuScmta whidi 
differ in minute structural detaila The life- 
history of /’tMctnta fframtnu^ illustrated in art. 
Fukoi, fig 11 , 18 typical summer rust is due to 
the leaves being coated with uredospores, which 
propagate the disease from plant to plant the 
wk brown teleutoapores appeal about hat vest, 
and serve as winter spores. The spondia pro 
duoed from germinating teleutoapores do not in 
feet wheat, but on another host^ the Barberry, 
they produce the ascidium stage, the wheat being 
infected by the aecidiospores Many points re 
garding this and other wheat rusts are still ob- 
scure in spite of much investigation How the 
fungus passes from one > ear^s crop to the next 
is not yet clear Numerous ol^servations indi 
cate that rust occura where Barberry is absent, 
nor has it been proved that teleutoapores can in 
feet wheat It is, howevei p>8sible that autumn 
sown wheat is infected nom uiedospores in 
autumn An impoitant suggestion advanced bv 
Eriksson is that an internal ^erm ( mycoplasnr) 
invades the grain and passes into the seedling 
Neither spittying nor seed treatment has been 
successful with rust, and the only way is to select 
for cropping those varieties which have been 
observ^ m any locality to remain rust fiee 
Generally these rust proof varieties are poor 
yielders but recently experiments have been 
made ta raise good cropping i ust proof varieties 
by hybi idization and results may \>e expected in 
this dii'ection See colour Frontispiece, vol xi, 
and also sucieeding section 

Ear Smuts Stinking Smut or Bunt — Tlie 
grams become filled with a black mass of spores, 
and the grain coat generally remains entire even 
after threshing Bunted grains can be distiii 
guished by their dirtv brown colour and swollen 
appearance, and on bruising them the enclosed 
black mass of spores gives off a strong smell like 
putnd herring Flour containing bunt retains 
this smell and is discoloured. Bunted wheat is 
not liked by stock, and if mixed in larg^ropor 
tions with food may cause poisoning llie life 
history of the fungus is desenbed in arts Til 
LBTiA and Fungi (fig 10) Loose Smut ( C^stilago 
trtttci) IS distmjguished by the grain l^ing de 
stroyed in the field, so tliat only the blackened 
axis of the ear remains at harvest See colour 
Frontispiece vol xi 

Treatment — Smut and bunt spoi^es adhere to 
seed gram and infect seedlings, hence clean seed 
IS necessary Seed treatment is regulai ly carried 
out m some districts, the methods l^mg those de 
senbed m art Barlbt— Parasitic Fungi For 
bunt the copper-sulphate steep is 1 lb in each 
5 gal water Formalin (1 lb m 40 to 50 gal 
water) and hot water are also recommended. 
As the gram swells in steeping, allowance for 
this 18 necessary if seed-dnlls are used. 

PowDBRT Mildew — This occurs as greyish 
velvety patches of Enfwphe on the stem and 
lower leaves. It is generallv most pronounced 
in a sunless season, and as the crop is usually 


tall wlien it mean^ no tmtsient has saecies 
fully checked It [w a.] 

Bust or Wheat in Australu —Thera are 
special featuras in connection with the rust of 
wheat m Australia that are well worthy of 
being referred to in any account of this wide- 
spread disease. The amount of wheat grown in 
the Ckimmonwealth is sufficiently large— being 
approximately 63,674,329 bua m the season 
1908-8 — to make the investigation of this and 
other diseases of great economic importance, 
while the losses caused by it m seasons favour 
able to Its development aie veiy senoua Thus 
in the so called lusty yeai of 1889 it was esti 
mated on reliable data that thei*e was a loss of 
between 000 000 and £3,000,000 stei ling, and 
every year it is prasent in the wheat crop to a 
greater or less extent Besides, the climate, gene 
rally speaking, is not unfavourable to the growth 
of parasitic fungi of this nature, for there ate 
over 160 species of rusts recorded for the island 
continent, and one genus (Uromycladium) is 
unique inasmuch as it is the only one known 
in which the hyphse beaiing teleutospores ara 
branched near the apex 

Coming to the rusts which attack wheat, theie 
aie only two known here viz the Black Bust 
(Puccinia graminxe PerO and the Blown Rust 
Ip tfitmna, Erika) Curiously enough, the 
Yellow Rust (P qlwnxarum^ Eriks and Henn \ 
which seems to be ver} prevalent and to cause 
considerable damage in Britain, does not occur 
in Australia and if attention be confined to 
those rusts only which cause serious loss, then 
there is only one P gtaminiSf for the other, 
P tnticina aoes not pinch and shnvel the gram 
like the former and is therefore not regarded 
with much concern 

In dealing with Pucctma graminis or Black 
Rust in Australia, the problem is not exactly 
Himilai to that piesentea to the Biitish farmer 
In the first place the seasons ai e so difierent that 
a coriesponding change has been brought about 
in the life histoiy of the fungus The wheat is 
generally sown in autumn oi the beginning of 
winter, viz April to June and it is ready for 
hai vesting towards the end of spring and eaily 
summer viz November and December The 
consequence is that the spores of the rust do 
not undergo a period of lest during the winter, 
noi are they exposed to severe cold, but they he 
dormant duimg the summer months so that 
the ‘wintering” of the spores is a misnomer, 
and IS really a case of ‘ summering’, or passing 
a period of rest under genial heat conditions, 
instead q| being cold and freezing The heat 
of summer however, just as effectually renders 
them inactive as the cold of winter The u redo- 
spores or summer spores are killed off by severe 
cold as Eriksson found they lost their capacity 
for germination during the winter if expoM to 
the weather, but retained it to a certain extent if 
kept indoors. In the comparatively mild winters 
of Australia they retain tneir power of germina- 
tion, and the writer has had uredospores from 
both species of rust germinating freely in water 
dunng the winter months (June to August). 
Tliey can either germinate at once and directly 
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lal tc i a whaai pfamt if it m availabl6| or they 
can aot a» resting spores for a time^ tidiBg (war 
the summer, and ready to infect the next season’s 
growUi under the climatic conditions which pre- 
vail ^la. Since the so-called summer spore is 
capable of oontinuing the growth of the parasite 
inm season to season, it is produced in great 
abundance, a badlv rusted field rendering ones 
clothes quite red from the mass of spores dspo- 
sitsd on them while passing throush it 
This IS one of the first special mtures to be 
n«)ted in the life history of the i ust of wheat in 
Australia tliat the uredospores are able to tide 
t>ver the period between harvest and next years 
gi owth, and thus the parasite perpetuates itself 
The next important distinction is that the 
teleutospore or so called wintei spore has lost 
Its function of using the Barbeiry as an inter 
mediate host Teleutospores are formed com 
nioaly enough, and are usually to be found on 
the stubble of a rusty crop but while the uredo 
spores are formed in immense numbers and in | 
great abundance, the teleutospoies are generally 
not so conspicuoua After a period of rest they 
are able to germinate, and it was noticed tliat 
this always occurred m the spring, from Sep- 
tember to November If the uredospores are 
able to pei^tuate the fungus the question may 
be asked, what is the use of the teleutospore? 
In Britain the spondia fioni the teleutos|ioi*es 
aro believed to infect the Bat berry, and ftom 
the spores thus produced to reach the wheat 
plant but in Australia the teleutospore pio 
duces no etfect upon the Baibeiry nor upon the 
wheat plant itself, and it seems to be a stage in 
the life history of the fungus which has become 
functionless and is gradually dwindling away 
It 18 very noticeable in the noithein aieas of 
the Coniiuon wealth that this stage is not at ail 
conspicuous, BO much so that many faimers have 
never observed it and ate only familiar with 
Bed Rust. It forms a sti iking instance of a i e 
productive stage of a fungus becoming unneces 
sary under changed conditions, and even within 
a limited period tending towaids extinction 
At present theie is only one way known wheie- 
by the rust fungus sui vives fi oni year to y eat 
and that is by means of the uredospores for 
although rt is said that the mycelium may re- 
main ID the seed and gne use to the fungus on 
the germination of the ^ram or that an intei nal 
germ of disease may be inherited from the paront 
plant and remain latent in the seed yet neithei 
of these views has been scientifically proved It 
only remains now to state the means which ax's 
being adopted to combat tins disease, which is 
one of the most widely distributed and the most 
destructive to cereals. Hundreds of difierent 
varieties of wheat have been tried from Europe 
Asia, Africa, and America, but none of them 
have been mrmanently successful in resisting 
the rust. The only promising means seem to 
lie m the production of wheats suited to Aus 
tralian conditions by crossing, as has been done 
by the late Mr Farrer, and is now being done 
by Mr Sutton of New South Wales and Mr 
I^re of Victoria. The parents are being tested 
as to their rust resistance or rust liability, com 
bined with then yielding, milling, stooling, and 


othei properiiea which reoommend them to the 
larmet As the result of such tests iiu 
mated together^ and selections made from sudh 
crosses. Now that it has been shown tliat in 
hentanoe of or loimunity from disease obeys 
Mendelian laws, it is hoped that wheats suited 
to the different wheat growing aiwas of this 
large oontmeat may be secured which, while 
fulfilling the fitfmers requirements, will be able 
to resist successfully the ravages of the Black 
Rust Puccuiva grcminu [o. ] 

WhMtf Prl^ucts of —The wheat plant 
has been cultivated from the very eaihest tunes 
for the gram that it producea This has formed 
one of the staple foods of mankind from the 
veiy dawn of agncultuie, and indeed m some 
patts of the wond the terms agnculture and 
production of wheat axe still mmost synony 
mouB The worlds pioduce of wheat giwm is 
almost entirely utiliz^ for the manufacture of 
flour (see I lour), in the course of which pro- 
cess various by products ( offals’) are obtamed 
which constitute some of the most important 
feedingstuffs used the farm (See Beak 
Shari s Flour ) llie straw of the wheat crop 
18 cliiefly valued as litter 
Whlat Grain —The gram of wheat, being 
flee from husk, is genemly ncher in albumi 
noids and carbohydrates and also lather more 
easily digested, tnan bailey or oats. Its com 
position fluctuates considerably accoidmg to 
VHiiety soil, climate and other factors, but is 
commonly much as follows — 

percent 


MoiRturu 13*0 

Albuminoids 12 5 

Oil 17 

Crude fibre 2 5 

Ash 1 8 


Soluble carbohydrates Ac (by difference) G8 5 


Tlie albuminoida of wheat are collectively re- 
ferred to as 4 ,luten and play an important 
mrt in determining the baking (mahty of the 
noui obtained from the giain (see Flour). They 
aupeai to consist mainly of the two album inoKm 
gluteniD and gliadin, but otbeis aie also prosent 
in small propoitions Wheats grown in con 
tinental climateB aie generally richer m albu 
minoids than those gtowii under the more 
equable and moist climatic conditions of thus 
countiy and this fact has commonly been re- 
gai*ded as the explanation of the superior baking 
q^ualities of the flours prepared from the former 
class of gram Recent investigations indicate, 
howevei that the difference is probably the 
resultant of a variety of factors, and is not so 
simuly explicable (see Flour) 

The carbohydratBB of wheat consist almost 
entirely of stimh, this bemg accompanied by 
small amounts of pentosans, dextnns, and 

SUFI'S. 

The as/i of wheat gram, like that of the other 
cereals, is notably rich m phosphoric acid (45 
to 55 per cent) and potash (30 to 35 per cent) 
It contams usually 10 to 15 per cent of mag- 
nesia but only 2 to 4 per cent of Ume. 

In general it is only infonor, unmarketable 
wheat ( tail corn’, sprouted, smutted or other 
wise damaged gram) that is retamed upon 
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aUy A little richer m AlbimtiiiotdB aud fibre, and 
poomr in carbohjrdtatee, than the aalealfie eound 
grain. 

Wheat gram is a ueefol food for all claaeee 
of hum animals, bat requires to be used with 
caution since it is liable to cause digestive dm- 
turbanoes. llie risk is greatest with newly 
luu^ested gram, or gram that is affected bv 
bunt, smut, or similar fungoid attacks. Sum 
damaged oom can indeed only be used with 
safety after subjecting to a thorough steanung 
ui boiling with water 

Wheat apwars to be more efficient for the 
production of body substance than of muscular 
energy, and is hence best suited for fattening 
animals. Wheat is a highly valued food for 
poultry, but if used exclusively or too freely may 
cause a falling off in egg production the females 
becoming bi*oody and going off in cc ndition 

Whsat Straw is cniefly used as htter for 
which purpose it is superior to other cereal 
straws (see Litter Y For feeding purposes it 
is commonly regarded as the least valuable of 
straws, being hard in texture and very rich in 
ciude fibre Like all straws it varies greatly 
in composition according to soil time of cutting 
&C. (see Straw^ but tl e data given below may 
serve as a rougli guide — 

per cent 

Mouture 14 

Albuminonls 3 

Bther extract 

Crude fibre 37 

Ash 41 

Bolublo carbobyilrates &c (by difference) 40 


Tlie albuminoids are only slightly digestible, 
whilst the cai bohydrates and fibre are coin 
monly digested by cattle to the extent of about 
40 U} 50 per cent If used as food, wheat straw 
should only be given to cattle and sheep and 
to tin m only in moderate amounts ] 

WhMt, Statiatios af — Wheat as the 
breadcorn of so large a section of the Caucasian 
race has attmcted more statistical enquiiy than 
any other agricultui’a! product Only the merest 
summary of the available figures of the area, 
pi’oduction, trade movements, and prices of tins 
cereal can find a place here The student in 
search of details must consult the numerous 
oifieial returns and technical publications. In 
<me or other of both hemispheres of the world 
wheat now occupies well over 240,()00 000 ac 
and the crop of a single year, grown undet the 
most diverse climatic conditionB and under very 
diffei'ent systems of farming supplies an aggre 
gate of more than 430,000,000 qr of which quite 
a sixth part is produced for consumption m other 
eoautnes than those where the grain is reaped 
Three great States — the Russian Empire, the 
Uaited States of America, aud the various sec 
tions of the British Empire — account for well 
mgh two thirds of the world’s wheat lan<^ 
India fumiabes the largest surface of the Bn 
tieh quota But there, and in Australia, the 
yield falls below 12 bua to the acre in the one 
ease and below 10 m the other, while similarly 
•niaU yiekls are common in Russia and in 
Afgentina, both ooantnes whence large exports 


are nemaf thcl e w drawn. Bv«n m the Uailiid 
States, as a winds, 13^ bua on an acreage of 
47,CX)0,(XX> aa liave hardly been reached on the 
avera^ of the last five years. In Canada, where 
recent large extensions in the North west have 
earned the total acieage beyond 9,000000 ae., 
mueh better rates of production are reported 
With these results, however, 32 bus. per acre 
of the United Kingdom compare favourably 
while the three small European States wbeiv 
the wheat yield slightly exceeds our own havi 
only msignificant areas, even when compared 
to the I 857 000 ac. which the most recent eta 
tistics show aiw etill grown in this country 

Even within our ow n islands the local yield of 
wheat vanes considerably A ten years average 
of only 22 or 23 bus is found in parts of 
Wales while on the small areas of some Scot 
tish counties 40 bua is exceeded, aud even 
46 bus reached in Midlothian, and the restnc 
tion of wheat areas in Great Biitain tends to 
raise the level of the annual production. This 
reduction of the surfaci under wheat at home, 
which has brought oui acieage of over 3 OCX), 000 
ac. in 1880 down to well under 2 000 000 ac has 
been the pi*ominent featuie of recent agncul 
tural changes, and must be ascribed to the 
lowered prices brought about by the develop- 
ment of new wheat lands abroad and the 
remarkable reduction in the cost of transport 
An average level of above 50s per qt was 
maintainea over long peiicKis up to 1874 Up 
to 1884 a ten years average still gave 45s , while 
the next decennial penod averaged little over 
30s and a minimum of 22s 10a per qr was 
reached in 1894 Indeed as much as 30i was 
onlv twice recorded up to 1907 Since then 
higtier values have ruled and 36s ILf was 
reached in 1909, followed by a recovery in the 
acreage sown f i om the lowest level of 1,400,000 ac 
leported in 1904 

Only twice in recent years has the home pro 
duction reached or exceeded 64 000 000 bus , and 
our p<»pulation of 45,000 000 now denves nearly 
four firths of its breadcoi n fi r>m oversea sources 
The home crop of 1909 has been put at 23 per 
cent of the whole, while anothei 31 per cent 
came fi*om Biitish Possessions and 46 per cent 
fiom foreign States The sources of supply 
have however varied gieatly In 1881-90 the 
United States were fuinishing one half of our 
annual imports while another fourth was pro- 
vided by Russia and India collectively Within 
the present century the quota of we United 
States lias declined both abBr>lut6ly and rela- 
tively Russia and India, with wide annual 
fluctuations, send rathei more than twenty years 
ago while the relative growth in our imports 
must ^ credited to the newer class of ex 
porters, Argentina and Cknada — the former 
sending us over the last three years, an annual 
average of 27,000000 cwt. and the latter of 
little under 18,000,000 cwt Recent enquines 
indicate no room for apprehension that the areas 
now 01 soon to be available for the growth of 
wheat will not amply suffice for the wheat-eating 
popolataons of the world [p o a] 

WHagii — ^By curdling milk writh rennet it is 
split up into curd aud whey tlie constituent of 
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from which is lomitd the mooloble curd tod t 
folaUe whej protein The curd eemee down 
the greater part of the fat globules^ and care- 
fully prepared whey contains but small quan 
Uties of fat 

Practically whey, a semi opaque yellowish 
hquuL 18 always the by product of cheesemak 
ing when quite fresh it is alwi^s less acid to 
phenolphthalein than the milk mm which it 
was prepared but as the milk is aU ays warmed 
to a temperature favourable to the action of 
lennet, at which tempeiuture micro-organisms 
are also active, the development of lactic acid 
proceeds w ith fair rapidity, and when the whey 
IB diuwn the acidity is about the same as that of 
the milk, and it gradually increases on standing 

The average composition of whey is — 


Water 

93 26 

Fat 

025 

Milk sugar 

6*00 

Proteins 

092 

Mineral matter 

0 67 


The calcium and phosphates of the milk are 
largely removed in the curd and only about 
one third of the total of these constituents 
appear in the whey practically the whole of 
the other mineral constituents are however, 
present, together with those (chiefly sodium 
chloride) added witli the rennet 

The whey protein split off by the action of 
rennet from tiie casein contains a much smaller 
percentage of nitrogen than the proteins of milk 
this being only 13 26 per cent accoiding to 
Hammersten, as against 15 7 per cent foi the 
milk pioteins Estimations of the proteins in 
whey Dy multiplying the nitrogen by the usual 
factor give results below the ti uth from this 
cause The whole of the albumin pi'esent in 
the milk is contained in the whey 

On acidifying whey a veiy fine precipitate is 
formed, and on boiling the acidified whey a 
considerable amount of coagulated albumin m 
thrown down Sweet whey on heating yields 
a * skin * like that formed on heated milk, and a 
soft precipitate of albumin is foinied 

The chief uses of whe^ he in the feeding of 
pigs, and in the manufacture of milk sugar It 
18 reisdily seen from the composition that if the 
fat or proteins are removed a solution contain 
mg but little except milk sugai and some mine 
ral matter is obtained, and on boiling this down 
the comparatively insoluble sugar crystallizes 
out 

Whey IS also given as a diet for invalids, 
especially in diseases of the lungs, and in chlo 
rosis or anaemia. It is probably of use in these 
diseases partly because it is very easily digested, 
partly b^use it has a slight diuretic effect but 
principally because it contains all the enzymes 
and vital constituents of the milk together with 
much of those added in the rennet. It is also 
used as a food for children, seldom alone, but 
generally mixed with cream for very young 
infants, and milk, cream, and sugar as they 
grow older for infant feeing its employment 
18 more as a diluent for curd than for its special 
properties [h d a] 
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««-Oor«e (nat ord. Lqtutmiidsi^oeBiOT 
on poor moontain stony land, aad if ifiorpdi, 
soon establishes itself on thin, dry, or hsatl^ 
soils. In most parts of the country, gorse is 
regarded as entirely undesirable, and even wheto 
it occurs abundantly in waste places no attempt 
IB made to utilize it as food. 

In a few parts of the country, however, not- 
ably in some parts of Wales, for instance in 
South Carnan onshire, Menonethshire, Pern 
biokeshiie, and the hill distnctsof Carmarthen 
shire, and in some localities in Ireland, not only 
18 advantage taken of the gorse growing natu 
rally on the adjoining mountam slopes, but in 
many cases it is cultivated and regarded as a 
valuable and almost indispensable crop 

Cultivation of Gorse. —Though occasionally 
found on the better classes of land gorse is more 
commonly grown and is moi‘e permanent on 
pool soils, where it suffers less fr(»m the com 
petition of giwss and other weeds which aftei 
a few years weaken it and cause it to become 
patchy on fan ly good land In any case the soil 
must be natiiially well drained, a wet cla} sub- 
soil being very injurious to the crop Mention 
may be made of the common practice in the 
coal distiicts of South Wales of sowing the 
older and slightly weathered spoil heaps with 
gorse geneifuly without any manurial treat 
iiient beyond a topdressing of compost aftei the 
Cl op 18 established When sown on good agii 
cultuiul soils the gorse is seeded down like 
gi'ass along with a corn crop usually oats, at 
the rate of 25 to 3 > lb per acre The plants 
come up veiy thickly and do not assume the 
bushy and woody chai’acter usually seen when 
glowing wild The first cutting is generally 
taken two years aftei the corn nas been har 
vested but ma> be made a year earliei The 
crop 18 afterwards usually cut every two yeara, so 
that a common practice is to have two pieces of 
gorseland which are reaped alternately Some 
times the crop is i ut every year but this w eakens 
the plants and they often soon die out On 
good land, after about ten or twelve yeara the 
gorae suffera fiom the competition of grass and 
other weeds and becomes patchy In such cases 
It 18 ploughed up the land is put through a 
couise of cropping and seeded down again, 
exactly as grass would be treated in the same 
districts, though when breaking the land up, 
some of the stronger roots may nave to he dug 
out by hand On poorer mountain soils the 
crop 18 more permanent, and is seldom broken 
up 

Gorse as Food — The crop is usually cut 
with a hook or slasher, though when reaped 
every year a scythe is sufficient. Cuttings 
generally begin about November and continue 
through the winter It is not advisable to cut 
more than a two days supply at once, as gorse 
readily ferments and deteriorates on keeping 
It 18 used in vaiious ways, in some distncts 
as a substitute for hay or straw and is fed 
mixed with roots, in others it takes the plaoe 
of roots and is mixed with hay Methoos of 
preparation also vary in different districts *** in 
some it 18 simply chaffed with a strong ordi 




a tictUr non^exiiteiit^ as wIU be Men when it k 
UMidi etmm ^ mftir k iiied« Ium^ mentioned that CoonuMnicL who twice won tbe 
knheieettuifentSyfyinadim Waterloo Gap» coaled 44 lb., whikt Pkngbboy, 

to tboae of ao ordinary turnip cutter In many a famous Whippet, weighed 4S lb. when in tmin 
dktncts the gome is not only chaffed, but u mg The supporters of dog racing, however, 
also bruised m a qieeial madiine. When to be have got over the difficulty resulting fiom Uie 
fed along with hay chaff, the two are often difference ui weights by adopting the handicap 
mixed and allowed to ferment t<^ther for about pnuciple, under which the bigger dogs, as well 
twelve hours before using but m any case the as those which have proved tnems^es to lie 
gorse should not be chaffed or bruised long speedy on previous occasions, are made to give 
before it is required, as it loses its aroma and the others starts. The Whippet is rather a deli 
becomes less palatable cate dog, this being doubtless a result of the 

Gorse is only fed to adult stock, pnncipalJy coddling the most valuable specimens have re 
horses and dairy cows, which, when accustonied ceived whilst in training and as these of course 
to it, become very fond of it, 
and clean up readily even most 
of the woody parts. There 
can be no doubt that stock 
do well on it, and the popu 
lar estimate of its value is 
that It IS quite equal to hay 
some farmers even prefer it 
to hay particulaily for milk 
ing cowa The quantity fed 
animal vanes veiy much 
at least one feed a day 
of it IS given, and from about 
10 to 25 lb daily would re 
present average limita 
When a tenant leaves his 
farm the gorse is valued like 
other crops, the amount 
awarded being fixed by the 
legularity of the plant, the 
time It has been aown, and 
whether ready for irn mediate 
cutting 01 not 
Without making extrava 
gant claims for the crop, 
there can be no doubt that, >^hippet 

at any rate in rough moun 

tain districts, its cultivation could be ve^ pro have been bred from then descendants have as 
fitably extended, particularly here it is diesired a matter of course become less robust in con 
to keep a heavy stock through winter stitution [vs] 

[row] Whistlings, a nervous affection of horsea 
Whinstona, a popular term for the dark See Roaring and Whistling 
crystalline igneous rocks that crop out as dykes White Olovsr See Clovers 

or rugged surfaces among other more tractable White Oreps, a provincialism for cereal 

matenala Their resistance to weatheniig, and enms See Oats Barley, Rye, and Wheat 
their appearance in consequence as knoto and WhiteOurrants.— These are met ely colour 

bosses above the general level of the country varieties of the Red Currant, and the same 
causes them to be given over to * whins ’ (furze) treatment suits them Transparent White is 
or heather Very often, however they furnish a good variety See Red Currants 
the best of road metals (see art. Basalt), espe Whitw English Terrier —It is a regret 

cially when they are of the doleritic typ that table fact that this very beautiful variety of dog 

IB, intermediate in grain between diorite and has become practically extinct and as the tastes 
bmlt [o A J c ] of the admirers of fancy dogs nowadays appear 

Whippet.— In many parts of the country to run entirely in the direction of forei^i breeds, 
the Whippet, or Snap dog as be is sometimes there does not seem to be any prospect of tbe 
called, IS tne most highly prized of all the vane White English Temer being resuscitated. At 
ties of dogs. The reason of this is, that he is the same time it must be admitted that the 
utilized for the sport of dog racing, which pos- variety served no particularly useful purpose, 
sesses a strong hold upon the feelings of many as it was not conspicuous for its courage or 
people in the northern mimng distnets. In resolution m attacking vermin, and many speci 
general appearance the Whippet exactly re mens were inclined to be snappish in their tern 
sembles a greyhound, but the former is, as a pers, which reduced their value as companion 
rule, a verj much smaller dog though the dm able dop. It is a rather carious fact too that 
Sion line that exists between a heavy weight quite a fair percentage of tbe best-looking White 
Whippet and a hght-veigbt greyhound is pme English Temen of the pset ware moie or less 
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White Mnetefti ~ WtiHeweeli 


ftlflictod by dMfn«M, whieb wm at^batod 
aome ptojm to the reeuha of ereppng thefr 
ears and by others to their white moiir The 
latter reasoning will, however, find few adhsiv 
ents, though it is a strange coincidence that 
show Bull Terriers, which are also white, are 
often hard of hearing if not absolutely deaf 
As regards the shape and make of the White 
Eughi^ Tender, it may be observed that he is 
an exact replica of the Black and Tan Temer, 
the description of which may be refeiTed to for 
information on the subject ^ ] 

WH4tw Muatard See Mustard Crop 
Wlilto Scottish Terrier —Although the 
white colour occasionally occurs in the Laid 
haired Scottish Terrier of late yeai*H a great 
deal of support has been accorded to the Kos 
ncath or West of Scotland vaiiety which uii 
doubtedly is very closely allied to the first- 
mention^ breed The diffeionce in colour is 
in fact the main distinction that exists between 
them the points of dissimilarity in shape and 
size being practically non existent As may be 
supposed, tne West of Scotland breed is a valu 
able vermin dog being possessed of courage, a 
fine hunting capacity, and the iron constitution 
which IS so characteiistic of all the varieties of 
Scottish working terriers. It may be stjggested 
also that the wliite colour is an advantage to 
a dog that is called upon to do its work under 
giound as it renders the animal easily distin 
giiishable fioni sui rounding objects which in 
the case of toineis which are hunting badgers 
01 foxes IS a gieat point to be considered. As 
in the case of the hard hati ed Scottish Terrier, 
the possession of a really harsh weather resisting 
jacket 18 a point in connection with this breed 
the importance of which cannot be exag^eiated 
and hence it is a gieat mistake on the pait of 
tliose who bleed these dogs to coddle oi ^mper 
them m any way If this is done the textuie 
of the coat is certain to become softer and the 
constitution weakened whilst if they are de 
giaded to the level of household pets these 
teiriers are apt to lose their capacity for woik, 
and to acquire a disposition to fraternize with 
sti angers which is wholly opposed to then 
natuie the Scottish Teirier being essentially 
opposed to anything of the kind 

White 8 mm P f a persistent evacuation of 
almost colourless and fluid fieces differing ftxim 
oidinaiy diarrhoea m its oiigiti and continuance 
as well as consistence and odout and leading to 
wasting aiitiemia and death, and often comph 
cated by swelling and inflammation of the loints. 
The losses among dairy farmers in Ii eland frcmi 
this cause had Income so serious at the end of 
the last century that the Government of the day 
called in the sei vices of Professor Nocard to in 
vestigate the malady He established the fact 
that white scour in calves was due to a specific 
infectious organism and further demonstrated 
bv experiment that joint ill in young creatures 
IS due to the same maleficent pasteurmla. These 
disease germs gam access to the body through 
the open navel string or umbilical cord, which 
only Decomes resistant when dried off in the 
usual way The danger period is from the 
m<»ment of birth until this has taken place 


Tht orgttBtsm Hvas in the Biter, and iafiMhi 
huildiiigs and, to a leaser extent, the land open 
which calvee have been reared In aome caoee 
the ealf no sooner recovers from the aeonr than 
he 18 attacked m the joints and in others a oongh 
supervenes, and infiammation of a low oroupons 
character ending m consolidation or so (Mled 
hepatization of the lungs, and death of 
emaciated animal This maladj should be dis 
tinguished from diarrhoea or scouring from m 
digestion and unsuitable food overdriving and 
flight, exposure and long fasting on shipl^rd 
and in railway trucks, but the same class of as 
tiingent remedies may be employed (see Scour) 
Some benefit appears to be derived from the 
administration ot dram doses of peimanganate 
of potash 111 the fust instance or 10 to 20 drops 
of carbolic acid in milk but the chief concern of 
the bieedei should be to prevent the disease 
Dnectly the animal is born the navel ahd the 
skin immediately adjacent should be anointed 
with carbohzed oil and the umbilical cord tightly 
tied about 2 in or less fiom the belly The 
cord Itself should have afl application that is 
at once an antiseptic or germ preventei, and 
a drier to encouiage the process of withering 
of the tissues A very effectual application is 
that of salicylate coll^ion Solutions of pei 
t blonde of meicuiv in methylated spirit (1 m 
1000 ) also have the desired effect If pure car 
bolic acid IS used caie must be taken to touch 
only the navel string itself, and avoid splashing 
the skin It is important to keep the floors ana 
bedding clean, ana to disinfect all places where 
infected animals have been kept ^ ] 

Whltwthrofit ( Silvia cimrea) — This small 
Warbler is widely distributed through Britain 
fiom April to September frequenting hedges 
and busies Ihe upper part of the head and 
body are grey, the wings brown and the under 
paits white with white outer feathers to the 
tail The nest is built in early May and is 
situated not far from the ground in a bush 
The hve eggs aie very vanable in colour, but 
commonly gieenish witli pale brown spots A 1 
though the food partly consists of insects, on 
which the young are fed this species like its 
near relative the Blackcap, is fond of vanous 
kinds of fiuit and the fruit grower is justified 
111 keeping down its numbers fj R a D ] 
WhrtewMh, or UmewoMh, is the name 
given to a preparation of quicklime and water 
which 18 largely used as a dressing for the walls 
of houses in order to preserve tnem from the 
disintegrating action of the weather, as well as 
to keep up a good appearance Tlie qmckliiiie 
18 mixed with suffacient water to give a liquid 
of a thick, creamy consistency whicm wiH adhere 
readily to the walls when applied If too little 
lime be used the wash has a tendency to run 
and does not give a good cover while if too 
much too thick a layer is formed on the walls, 
and It readily falls off under the action of heat, 
frost &C. Farm buildings should be white- 
washed once every year preferably in late spring 
or early summer, so that tiiejr may be looking 
their b^t during the summer montha Btades^ 
if delayed till autumn frost may split off the 
layer of lime before it has beceme finnfy aet 
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TlM w«A mil tlMgri be iiMd III ft 

tioa, odwrerifti lU oeven^ 

dinamelied. Ia eome cftiee ft oertftin ftmount of 
‘ccniperftB’ or sulpbftte of iron le added, and thia 
»ve« to the walls a brownish yellow coloration, 
whKh IS preferred by some people. The other 
important use of whitewash is as a disinfect- 
ing agent m stables, byres, loose boxes, cattle 
sheds, auction marts, &c , and in this case also 
It must be prepared afresh on each occasion 
The interior of all farm buildings should be 
thoroughly whitewashed twice a year, in spring 
ai^ in autumn and in auction marts much 
oftenei is required In cases where infectious 
diseases have occurred, it is advisable to add 
to the wash a small proportion of carbolic acid 
Condv 8 fluid bleaching powder paiftflin, or other 
disinfectant, in order to increase its cleansing 
properties, as it has been found that oidinaiy 
limewash will not destroy any bacterial spores 
which may be present The whitewash may 
either be appliea by means of hand brushes, or 
by a special limewashing machine Tlie latter 
18 specially useful wheie the main object is to 
disinfect the pi'emises, and where the work i*e 
quires to be done frequently, as in auction 
marts bee art Limewashino Machine. 

[J w] 

Whitsunday, the first of the Scotch legal 
term days is strictly speaking the fiftieth cmy 
after Easter but in Scotland, is always held on 
the I5th day of May if a lawful day for busi 
ness. See under Quarter Days Removal 
TERM& [d b.] 

Wliortiftberiy See art Bilberry 

Wicklow Sheep* — Tlie light class of active 
hill sheep which are kept on most of the up lying 
farms m Co Wicklow nave come to be teferrea 
to in the Dublin market and in the neighbour 
ing counties as Wicklow oi Wicklow Mountain 
sheep Apart fiom their suitability to tlie char 
acter of the grazing and the exposed situation of l 
the holdings on which they are produced as well 
as the handy catcass weights they provide foi the | 
butcher when fattened off, there is no distinctive 
breed characteiistic they can lie said to possess 
Whatever the foundation stock may have been 
—and these were likely a small hardy type of 
mountain ewes — the Wicklow sheep as now met 
with, shows a strong predominance of Cheviot 
breeding To a slight extent, evidences of Bor 
der Leicester crossing may also be noti< eable, but 
It has been mainly through the introduction of 
Cheviot blood that the present icklow Mountain 
sheep has been produc*ed. Improvement in qua 
lity and (^information has been attained through 
the use of Cheviot rams so much so that there 
are many points of i*esemblance between the l^st 
specimens of the Wicklow sheep ancl the breed 
to which they are so closely related. As a rule, 
however the I’eal Cheviot is smaller in the body, 
shorter in the leg, and finer in the bone, (^mes 
better lyrung ribs with shorter and closer wool, 
and 18 II anything hardier and more active than 
the resultant cross on the oUier hand, the Wick 
low sheep are better sucklers, and partly for this 
reason, and partly on account of their greater 
aiae and scope, are better adapted for the pro- 
dsctMNi of market lambs, for wnioh purpose wiey 


are principally bred. The qeaHt^ of Wioklow 
inatton is excellent, and finds mwek labour both 
witib butchers and oonaumers the foimer pre- 
fer sheep of a light carcass weight which at the 
same time throw a small percentage of oflkl and 
furnish convenient-sized joints the taste df the 
latter in mutton tends more towards evenness 
and flavour of the fleshing, hence it is not sur- 
priBing to find that the Wicklow wedder mutton 
secures the highest weekly quotation in the 
Dublin market 

Tlie largest sales of Wicklow Mountain sheep 
take place in the autumn months at the fane of 
I^thsallagh, Baltinglass, Boundwood, Tinaheh, 
and Blessington The ewes are largely bought by 
lowland graziers in the neighbouring counties, 
who cross them profitably with hhi'op, Border 
Leicester, Lincoln and Oxford Down rams All 
these crosses do remarkably well but it is the 
general view that best results are obtained from 
the use of the Bordet Leicester ram Such Wu k 
low ewes may be bought accoiding to qiialit> 
at prices which lange from 24« to 8fi« During 
July and August a Targe number of wedders aie 
bought at Co Wicklow fairs by graziers from 
other counties at mtes ranginf^ from 27s to Sfix 
These aie usually kept over winter on rich shel 
tered lands, ana witn a little hand feeding ai e 
disposed of in Febiuaiy when they fetch from 
50« to 5 )A if sufficientlv finished for the butcher 
The usual pi ofit expected by graziers for winter 
ing IS £l per liead 

Of late yeaiB consideiable improvement has 
been made in the quality of Wicklow sheep, 
and with a constant home demand for finisheil 
mutton as well as an annual demand for breed 
ing ewes and stole wedders the prospects of 
the Wicklow Mountain sheep appear unusually 
bright [o w H r] 

Wild Ass. See Ass Kiang 

Wild Birds Protection Acts. — These 
Acts, BO far as now in force are the Act of 1880 
(43 & 44 Vic c 35) and the amending Acts of 
1881 (44 & 45 Vic c 51) 1894 (67 & >8 \ ic 
c 24), 1902 (2 Ed VII c 6) and 1904 (4 Ed VII 
c 4) 

Under section 3 of the Act of 1880 a close 
time IB provided for all wild buds from 1st 
March to Ist August Any person who destroys 
or takes, or attempts to destroy or take wild 
birds between those dates or whi, after 15th 
March exposes for sale or is in possession of 
buds recently taken may be summanly pro 
secuted before the Sheriff who may impose a 
penalty of £l for each bird and costs, in the 
event of the bird being any of the following, 
namely American quail auk, avocet, bee eater, 
bittern, bonxie colin, ( ornisn chough, coulter 
neb cuckoo, curlew, diver, dotterel, dunbird, 
dunlin, eider duck, fern owl fulmar, gannet, 
goatsucker, godwit, goldfinch, grebe, green 
shank, guillemot gull (except black backed gull), 
hoopoe kingfisher, kittiwake lapwing loon, 
mallard man'ot merganser, niurre, night-hawk, 
nightingale, night- jar, onole, owl ox bird, o} ster 
catcher, peewit, petrel, phalarope plover, plover s 
page, pochard, puffin, purre, razor mil redshank, 
reeve or ruff, rcnler, sanderling, sandpiper scout, 
sealark, seamew, sea parrot, sea-swftUow, shear 
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water, eheldrake, shoTeiler, skaa, smew, snipe, 
solan goose, spoonbill, stint, stone curlew, stone- 
hatch, summer snipe, tarrock, teal, tern, thick 
knee, tystey, whaup, whimbrel, widgeon, wild 
duck, willock, woodcock, woodpecker (sect 3, 
and Schedule to the 1880 Act) and also larks 
(sect 2, Act 1881) and any other bird the Secre 
tary of State may declai'e to be included in the 
Schedule of the Act 1880 with lespect to any 
district, on the application of the County ( oun 
cil for that district (sect 3, Act 1894) The 
penalty for all other birds is a lepnmand and 
costs for the first offence, and 5s a bird and 
costs thereafter (sect 3 Act 18801 
The close time may be extendea for any dis 
tnct, or the taking of eggs of any specified 
species, or of any species whatever may lie pro 
hibited by the Secretaiy for Scotland on the 
application of any County Council An Older 
by the Secietary for Scotland must be adver 
tised in the local newspapers and by fixing 
notices in public places 
Liability may be escaped foi exposing a bird 
for sale after 15th Mar^h by proving that the 
killing of the bud was lawful at the tune when 
it was killed, or that it was killed in a place to 
which the restriction does not apply 

An offender may be requiied oy any pei'son 
to give his name and address and if he refuses, 
or gives a false name or address, he may be sub- 
jected in an additional penalty of 10< 

Under the Act of 1902 where any person is 
convicted of an offence, the Coui t may not only 
impose penalties, but may also order any wild 
bu d, or wild bird s egg in rfspett of which tlie 
offence was committed to be foifeited, ot dis 
posed of as they may think fit. 

Under the Act of 1904 any person who on 
&nY tree pole, or cairn of stones or eaith shall 
affix place or set any spun g trap gin or other 
similar instrument calculated to cause bodily 
injury to any wild bud coming in contact there 
with and every person who knowingly permits, 
suffers or causes any such ti'ap &c to be so 
afiixed, &c, may be liable on summary conMc 
tion to a penalty not exceeding 40«, and for 
a second offence not exceeding A5 
Wild Oarrot {Dam^is Camta) is a biennial 
weed belonging to the nat oid Umbelhferae 
It 18 common on dry calcareous soils, on arable 
and on grass land, on roadsides, on grassy banks, 
and on seashores This is the parent of our 
cultivated carrot and although its root is quite 
hard, three or four generations of careful culti 
vation suffice to make it tender and eatable as 
Vilmorin has shown Flowering occurs from 
June to August When in fruit the plant is 
easily recognized by the hollow umbel, sub- 
tended by divided hv9kQ,tA (joxnnatxfd tnvolucreX 
Sheep readily browse Wild Carrot, accord 
iiigly, in pastures where the weed is trouble- 
some, the sheep should be put on to keep it 
down To prevent spread the plants should 
be spudded or cut betpUB flowering 

[A. N ii‘a ] 

Wild Duote See Mallard Duck 
Wild Qoom.—- Qeese are combined with 
the Swans, Ducks, and Mergansers to form the 
family Anatido. The wild geese that frequent 


the British Isles are divided^ fowlers into 
geese and * Black* geese. The Qrey Geese com 
pnse four species (1) The Grey lag Goose {An$«r 
cxnarmtsY wnioh is considered to be the pnncml 
source irom which domestic geese sprung 'Die 
Grey lag Goose used to nest regularly in the 
fen district, but, like so mainr other birds, was 
dnven out by the drainage of that country, and 
now breeds only in the noith of Scotland in 
the rest of Great Britain it is a rare bird (2) 
The White fionted Goose {Anset albifrona) is a 
winter visitor only It is met with most fre- 
quently in the south and south west of England, 
while in Ireland it is the commonest of sul the 
Gi ey Geese (3) The Bean Goose (A nssr seqetum% 
and (4) the Pink footed Goose (Anser briscky 
rhynchus) are both fairly common cold weather 
visitors to GUI coasts, the latter species being 

g uticularly abundant on the East coast The 
lack Geese compiise the two species called the 
Bei nacle Goose {Bemicla h ucopsxs) and the Brent 
Goose {Hernxda btenta) The Bernacle Goose is 
a winter visitoi nu»i e common on the West than 
on the East coast The Brent C oose is the most 
abundant of all the geese that visit this country, 
though like its congeners it only comes for the 
coldtr months of the year 
Tlie chasing of wila geese although pioverbi 
ally difficult is earned on both with shoulder 
gun and punt gun In the case of the Brent 
Goose >vhich iaiel> wandeis inland the punt 
gun oifei*B the easiest method of appioach Punt 
gunning for Grey Geese is often puisued at night, 
shots being filed at random into the midst of the 
buds whicli are collected the follow ing morning 
but the method is cruel and unspoitsmanlike 
With the shoulder gun Grey Geese may be 
waylaid on their flights to and fiom the feed 
ing grounds but driving is generally the most 
successful method If dnving be adopted it 
should lie remenibei’ed that the birds on rising 
alwajs fly against the wind [h s r. e] 

Wild Wliite Oattle —Tlie wild white 
cattle of Great Britain at the beginning of the 
20th c'ontuij weie lepiosented by four wild 
remnants of some thuW herds mentioned his 
torically by Storer in The Wild White ( attle 
of Great Biitain (1879) Tliese remnants are 
8e^erally preserved at (1^ Chillingham Park, 
Northumberland where aoout seventy animals 
live absolutely in a state of nature (2) C^dzow 
Park, Hamilton, where the herd numbers over 
sixty, and where, to restore decreasing vigour 
from intense inbreeding bulls from Chilling 
ham Vaynol and Lamphey have been beiieS 
cially usM — the time of breeding also being con 
trolled, as it is likewise in the remaining two 
herds (3) Vaynol Park, North Wales, where 
the remnant (numbering about forty) of another 
Scotch herd — originally from Blair Atboll, but 
fortified by the introduction of West Highland 
blood— was taken in 1872 by G W Duff Ashton 
Smith and (4) Qiartley Park, Staffordshire, 
where till 1905 (when toe establishment was 
sold to Colonel CongreveX the finest herd in 
point of size and wei^t had existed, in the 
possession of the Lord Ferrers, for over six 
a half centuries. A bull and a cow, excellent 
specimens, were left at Chartley Only three ol 
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the raiuiiiider, whidi met with an mocident by 
ire on the railway, along with a Ghartley-Vay 
ttol boll from the London Zoological Gardena, 
were auo ce aa fp lly transferred by the Duke of 
Be^ord to Woburn Park, where, aa at Chartley, 
efTorta are being made to remnerate the hera 
forty three in 1895 it had been reduced 
almost to extinction by an outbreak of miliary 
t nbett;ulosia Of the aucceaaful crosses at W oburii 
with cattle of the Jersev White South Wales, 
and Longhorn breeds, the last is most success 
fill — not only the charactei istic colour markings, 
but the long sweeping horns and massive suti- 
stance being best retained At Chartley the 
White South Wales crosses are on the whole 
satisfactory Storer, describing the wild cattle, 
says ‘The universal colour was geiiei’ally pure 
M hite approximating in a few instances to cream 
colour butwithcei*tain points otherwisecoloured 
and these points generally black. The tips of 
the honis, the muzzle [also the tongue] the 
circle itmnd the eyes, the hoofs were in all the 
herds black in some the biush of the tail yas 
of the same colour while the ears in all weie 
either black or blown red inside and wholly oi 
partially of the same colour outside Black 
markings — ^rticulaily on the front pait of the 
fetlock of tne fore legs — and black oi bluish 
spots on the neck and at times on the body weie 
general ’ Any off coloured calves niostl} black 
or sable, were killed One exception to the 
general colour existed till 1806 at Leigh Couit 
in Someiwet (wheie a herd on becoming dan 
gerous had to be put down) that was fawn 
tending to yellow very I'ed towards the flanks 
lied ear markings now only linger in the Chil 
lingham herd A thin light skin is a character 
istic of the breed and so is the tendency to slow 
maturity but the beef is excellent The beauty 
of symmetry while at rest and the perfect action 
of conspicuous specimens of both the Chartley 
and Hamilton herds were specially leniarkea 
by the late John Thornton, tne great salesman 
of Sliorthorn and Jersey cattle 

Professors Bovd Dawkins and M Kenny 
Hughes revived the theorj that all the herds 
originated in cattle that must have broken 
away from civilization because no evidence of 
their existence having been found, it is argued 
that the early wild prototype in this country 
l^ecame extinct before the termination of the 
Bronze Age. Darwin Low, and Storer held 
that the progenitors of the wild paik cattle 
were directly descended from the Bob unu or 
pnmtgentus which lingered chiefly in the forests 
of the north of England and of Scotland and 
was saved from extinction by enclosure in great 
parks soon after 1225, when the area protected 
by the forest laws was much reduced, chief 
arguments on both sides and the recent history 
of the breeds are fully stated in Wallace’s Farm 
Live Stock of Great Britain (1907) Intense 
m and in breeding was tiie chief influence at 
work in exterminating the herds and r^ucing 
tlie size of the animals left The generally ac 
oepted belief that the survival of the remaining 
herds is due to the unrecorded timely intro- 
duction of outside blood, is stronglv supported 
hy the snooeas whidi haa atteni£a the inten 


tional importation of new blood into all but the 
Chillingham herd. The cliange of the Hamilton 
herd friaa a polled to a homed condition sup- 
rts the tnmition of the introduction of a 
eat Highland bull Five of the originally 
enclosed white herds wei*e hoinlesa One of 
these— at Somerford Park, Che8]m*e— with black 
ears and points, including teats, still exists as 
a domesticated daily heral After it had been 
depleted (as was also the Hamilton herd) l)\ 
rinderpest a Shorthorn bull was used in place 
of an inferior bull left in the held. Cattle 
beanng the coloui of the wild breed sometimes 
occui in the black Welsh breed and a white 
herd with black points which breeds true to 
type has been collected by Cliarles Mathias, 
Laniphey Coui’t South Wales. White cattle 
with faint black oi bnian ear markings very 
fiequently occui aa the progeny of blue grey’ 
cows, ue first crosses mtween Galloway or 
Abeideen Angus and a white Shoithoin 

Fuither evidences of the lelationship of out 
domesticated cattle to the wild pai k cattle, and 
uuicuri-ently of the superior ouahty of the lattei, 
ate the success at Smithflela in 1888 and 1880 
of hrstcioss Chillingham Shorthorns and the 
entry in Coates s Held Book of Shorthorns pro 
duced from Chillingham cows by five crosses 
with pedigree Shormoin bulla 

Tlie catUe in all the pure heids, when bied in 
the open, exhibit the histincts of wild animals 
hide toeir newly boi n calves, refuse to be dtiven, 
escape to a safe distance, and either keep on the 
move or get behind some object at sight of a 
stranger, but become decidedly dangeious if 
coineied and not allowed to escape Especially 
so IS the solitary old bull who, aftei a temfle 
sylvan encounter with a younger and iiioie 
powerful rival foi the supremacy of the held, 
nas been overthiown and made an outcast 

In winter, when all are fed on hay and in 
lecent years also a few pounds of cake daily, 
the keeper in charge, unaei shelter of a horse 
and cait, can appioach very close to a herd 
while it IS feeding 

Since 1890 theie have always been maintained 
at the Zoological Society s Gardens in London a 
bull and cow of the white bleed All have bred 
freely and have been wondei^ully tame lick 
mg or feeding from the hand (thiough the baxs), 
or allowing anyone to jiat or stioke them with 
out exhibiting fear or anger The bull in cap 
tivity has not been so troublesome as many old 
bulls of domestic breeds under similar circum 
stances, but the keeper does not enter the cow’s 
loose box without holding a fork or some other 
means of defence in his hand. 

In 1908 Sir Claud Alexander, Bart, laygate 
Wood, Sussex, began to collect a herd of wmti* 
wild and white polled cattle also black speci 
mens of them, from all available sources, and 
it 18 possible interesting results may follow the 
blemung of many varieties. ^ 1 

Willow (Salix) 18 one of the two genera, tlie 
other being the Poplar (see Poplar), foiming 
the Salicaceas or Willow family of the nat ord 
Amentacefe or catkin bearers. This family con 
sists only of woody plants with alternate simple, 
stipulate leaves, with inconspicuous, unisexual, 
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nale and fcmiJa flowm imagii in (mtkina on 
didbnmt individualB (not on tanie tM) and 
wxtii ovanea changing into dry fruiti^ whoae 
wall splits longitudinally downwards (usually 
along two lines) to expose their many cottony 
seeds, each having at its base a tuft of hairs 
making it easily wind borne But the genua 
Willow differs fiom Poplai in consisting mostly 
of shrubs, as well as of trees in the bu(h having 
apparently only 1 scale (but really 2 lomed to- 
gether) in the leaves being whole ana unlobed, 
with short petioles and m the male flowers 
havkig 2 to 12 (but mostly 2) stamens with long 
fildomi filaments (wheieas in Poplars there aie 
8 to 30 stamens with short filaments) and in 
stead of the stamens and pistil being enclosed 
in a cuplike receptaculum, 2 glands are situated 
below the ovary (1 on each side). Thet*e are 
about 160 known species of Willow, nearly all 
of which are indigenous to the northern hemi 
sphere but there are also many hybrids and 
in Europe alone there are 31 true species and at 
least 57 nybrida Most of these are shrubs, and i 
many of them are cultivated and coppiced to 
give withes for basketmaking (see Osiers) Of j 
the tree Willows onlv 2 true species aie indi 
genous to Britain — (l) the Sallow Saugh, or 
Goat Willow (S caprm) a veiy hardy small 
deciduous tiee or large shrub common in the 
highlands of Scotland, with broad oval and 
pointed leaves, generally twisted at the tip, 
smooth daik green above but covered witn 
grey down beneath, and dark giey or yellowish 
brown batk with irregular longitudinal clefts 
and short cross clefts and (2) the Cximmon 
White or Huntingdon Willow (5 alba) a large 
deciduous tree with light brown baik and nar- 
row elliptic lanceolate leaves covered with silky 
hairs, wnitish or gieyisli on the undei suiface, 
and the female flowers with 1 gland But the 
Crack or Redwood Willow (6 fiaqilu) also a 
large deciduous tiee with grey, deeply fissured 
ba^, ovate lanceolate veiy glabrous leaves and 
female flowers with 2 glands — the blanches and 
twigs of which aie easily broken off at the point 
of junction with the stem (hence the specific 
name) — was introduced into Biitain in the 15th 
century and has so thoroughly acclimatized itself 
that a third species of laige tioe Willc»^, the 
Bedford or Bussell Willow (S liusaeUianaX has 
been formed as a hybrid of S a^6a + fraqtliSf 
and IB found in marshy woods, wheie it is easily 
distmguisliable by its lanceolate tapeiing leaves, 
hairier and smooth on both sides and larger 
than those of the White Willoix It is only 
these thi*ee lar^ tree Willows— the White, Crack, 
and Bedford Willows — that are cultivated in our 
woodlands They all yield a soft, even grained, 
whitish light- brown or reddish wood weighing 
only about 28 lb per cubic foot, which ts tough 
and durable if kept dry and is much used for 
cart- and wagon lining, packing cases, matches, 
pulp, &c But the most \aluable kind of Willow 
wood IB that of the Qnoket bat Willow (iS. alba, 

\ ar ecenUea), The Crack Willow is the hardiest 
of the three tree Willows, and is therefore the 
kmd chiefly grown in Sootiand, while the White 
and Bedford Willows are the most common in 
England, and especially in the feu dutncts, 


where the Wluto Willow is the beat lor oep- 
pKaDg and pollarding They are all qoidc-grow 
mg, Rght-demanding trees, which can easuy be 
propagated from slips of ^e last year’s young 
wood. These tree- willows can attain a heisht 


wood. These tree- willows can attain a height of 
60 to 70 fh, and a girth of 6 to 10 ft. on the 
deep, moist, loamy or sandy soil which suite 
them beat ^1 

Willow Afshln. See Lachitis viuinajlis 
and SlPHOCORYKB oaprbje. 

Wlllow-4iorb (Epilobium) is the name ap- 
plied to an extensive genus ^ dicotyledonous 
plants belonging to the nat order Onagiacea; 
The British species are perennial heibs either 
creeping underground or producing runiietu 
along the surface. The flower has four petals 
and eight stamens, which are inserted upon tho 
apex of an inferior ovary so long and so narrow 
tnat it US apt to be mistaken for a flower-stalk 
When this inferior ovary is iipe, it splits lengtli 
ways into four valves, so that the wind ma} 
waft away the numerous hair tipped seeds and 
dispel se them hither and thither Wet ground 
by streams and ditches is the favounte haunt 
(»f most Willow herbs, such as Great Hairy 
Willow heib {Epilobium hnutum). Small 
floweied Willow herb (Epilobium parviflorwm), 
and S(]uaie stalked Willow heib (Epilobium 
tetragonum) On dry gtound, Broad leaved 
Willow hei b (Epilobium montanum) is the com 


mon species 


gardens and in shrubberies 


Rose l)ay Willow herb (Ltnlobium anguBtifolium) 
18 often cultivated rouna watei margins it is 
very hardy about 4 ft. high and the stem tei 
nunates in a long raceme of dark rose purple 
flower s eath 1 in in diameter The species 
hybiidizc veiy rtadilj and the hybrid progeny 
are of great interest to those who study ques- 
tions of heiedity The common weed species 
are distinguished thus — 

Great Haiiy Willow herb — an undergiound 
croepei, haiiy with a cylindrical stem 4 ft 
high large flowers over 4 in in diameter pm pie 
leu petals and four lobed stigmas, hmall 
flowered Willow herb— distinguiAed from the 
preceding species by its surface-creeping habit 
of growth low stature (18 in ) and smaller 
flowers. Squaie stalked Willow herb — a sur 
face creeper with square stem glossy leaves, 
small pale lilac flowers, and entire stigmas. 
Broad leaved Willow heib— distinguished from 
the preceding by its situation (dry ground^ 
round stem and foui lobed stigmas 

Willow herbs are difficult to extemimate 
because of then creeping habit of gixiwth and 
of their powei of springing up from wind sown 
seed Drainage of course, would be effective 
but such pi*ocedure is not usually feasible The 
best plan is to cut down the shoots as soon as 
they appear If this is regularly done for two 
or three years the i^kuits will die of exhaustion, 
and at the same Unie spread by seed will be 
prevented [a n m‘a.] 

Willow Woovil. See Crtptorhtnc&ds 

LAPATHl 

Wiloofi,Slr Jaoote, one of the best-known 
and most p^ular luntcultunsts of the 19th oen^ 
tury Sit Jacob Wilson was bom at Greeken 
thorpe Hall, Westmorland, m 1636, his iiteher 
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beinff an extensive farmer After being edn 
cam locally and in London, he became a student 
at the ]^jml Agnoultoral College, Cirencester, 
at the age of eighteen. There he obtained a 
diploma m science subjects, and became honorary 
farm bailiff in the latter part of his time at the 
college. Later on he won the first agncultural 
diploma granted hy the Highland and Agncul 
tural Society of Scotland, and later stul the 
special prize of the Society for the best report 
on the submt of reaping by machinery In 
ISfiO Mr Wilson, as he then was, became a 
member of the Royal Agncultural ^letv, and 
was at vanous times a judge, a steward, and 
ultimately honorary director In 1866 he was 
appointea i^ent on the Chilhngham estates of 
the !^rl of Tankerville, and later acted on other 
important estates In 1868 he became secretary 
of the Northumberland Agricultural Society 
Mr Wilson was knighted by Queen Victoria m 
1889, on the occasion of the Jubilee Show of the 
Royal Agncultural Society at Windsor Three 
years later Sir Jacob retired from the honorary 
directorship of the Society in consequence of 
failing health, and was elected a life governor 
Among the many services of Sir Jacou Wilson 
to agriculture was the exercise of his influence 
in promoting the passing of the Contagious Dis 
eases (Animals) Acts of 1878, 1884, and 1896 
In 18^ a testimonial and a purse of 3000 gs 
were presented to Sir Jacob in recognition of 
his great services to agriculture In 1892 he 
was appointed director of the Land Department 
of the Board of Agriculture and agricultural 
adviser to the Board He was a Fellow of the 
Highland and Agricultural Society and of the 
Surveyors Institution In 1905 in an emer 
gency he acted as honorary director of the Royal 
Agricultural Show at Park Royal Shortly after 
wards the King conferred upon him the honour 
of Knight Commander of the Royal Victoria 
Order Unfortunately he survived only a ve^ 
short time after this honour was conferred 
dhed in 1905 [w e. b ] 

Wiltehir# Ohema, generally known as 
Cheddar Loaf is similar in size to the Stilton, 
but carries with it quite a different crust The 
Wiltshire Loaf is of convenient size, but in one 
respect it is more wasteful than the Cheddar — 
it carries a relatively larger amount of crust 
on the other hand a large slice cut from a big 
Cheddar — for both cheeses are made on the same 
pnnciple — if furnished with less crust, becomes 
dry and m consequence less agreeable to the 
palate. Again the smaller the Cheddai the 
smaller the proportion of mellow cheese, for as 
we get near the crust it becomes less unctuous 
It IS very seldom that in a competition or a fair 
a collection of Clieddar Loaves is equal to a 
similar collection of ordina^ Cheddars. 

In making a Wiltshire cheese the rennet is 
usually added to the mixed even mg’s and mor 
ning 8 milk at 80 F the curd ^ing brought in 
about an hour and heated in the process of 
‘ oookmg — ^a local term which is scarcely appro 
pnate — ^to 90^ F Ripening is conduct^ at as 
neai fiS** F as possible There are many makers 
who produce the Wiltshire cheese from partially 
skimmed milk. 

TOL.XIL 


WIiMl to Woodlsuido usoallv 

occurs on a large scale m some part of the British 
Isles every ten or twelve years, and is mcreased 
by the fact that most of our woods and planta- 
tions are m small, isolated, unprotected olocka 
Most of our heavy storms come as westerly wmds, 
from S W , W , or N W , and are generally ac 
companied by heavy rainfall but the greatest 
damage is occasioned m the woodlands when the 
wind veers round after heavy rainfall, and a 
gale (50 to 80 miles an hour) or cyclone (over 
80 miles) comes from some otiiei direction than 
what 18 usual locally Storms cause both wind 
breakage of branches and stems, and windfall 
of trees, clumps of trees, and whole woods, the 
trees being then torn upjby the roots and thrown 
down to tlie ground ^ough heavy gales pre 
vail in March and September (spring and autumn 
equinox) the most destructive stoims come dur 
itig the winter and of course evergreen conifers 
are then more exposed to danger than the leaf 
less deciduous trees Woods that have been 
heavily thinned are most liable to windfall, be 
cause the crowns of the individual trees are then 
unable to give each othei the mechanical support 
aflbrded in fairly thick woods The extent of 
damage that can be done depends not only on 
the force and direction of the storm but also 
on the kind of tree the age and density of the 
crop its general condition of growth, the nature 
of the soil and situation, and the amount of 
recent rainfall On level tracts, as along the 
seacoast wind breaks or protective belts of hardy 
trees (Sycamore, Beech, Elm, &c ) are very useful 
in sheltei ing the land behind them (see Shelter). 

[J k] 

Wind — The windmills at pre 

sent in use may be divided into two great classes 
European and American To the former class 
belong the oldfashioned types, of which the 
wind wheel consists of four or five huge vanes 
called sails, radiating from a horizontal or nearly 
horizontal shaft called the wind shaft and to 
the latter belong the modern types, of which 
the vanes of the wind wheel aie arianged in 
the form of an annular disk 

European Windmills — The sails of these 
mills are commonly 30 ft or 40 ft in length, 
with a breadth of about one fifth the raiuus, 
and are usuallv warped or slightly twisted like 
the surface of a screw 

A front elevation of tlie frame of a windmill 
sail IS shown in fig 1 and an end view in fig 2 
The arm or whip cab, is from 8 in to 10 in 
square at the shaft, and from 5 in to 6 in 
square at the outer end The cross bars, which 
are light wooden rods, are usually from 15 in 
to 18 in apait with the innermost d at a dis 
tance of one sixth to one seventh of the radius 
from the centre of the shaft These cross bars, 
of course are not set in the plane of rotation of 
the wheel but at an angle to that plane This 
angle called the weather ’ of the sail, should, 
according to Smeaton, gradually increase from 
7 at the tip to about 18 or 19 at the inner 
most cross oar d, fig 2 Tlie sail frames are 
covered either wnth sailcloth or with a number 
of shutters or valves, ggg^ fig 3, hinged to the 
frame and connected together m such a way 

18S 



m Wind 


(tefe ««• Md dMt liiw «ht ban «l » 
TcMtaabUBi Tiw kttar authod OMb «a 
mulleiit mmm ol regukting the ipead of tho 
w il e d nnder high wiid p reeet um When the 
vmlvee are ahut^ they flU tke epaoee between the 
bare of the frame and form a oontmnooa flat 
aorfaoe, aa the axea of the ahnttera, howerer, 
are placed nearer to one edge, p, than to the 
other, the preaaure of the wind tenda alwaya to 
blow them open aflainat the ackon of the weight 
w, which, acting rarough the gearinff and link 
work diown, tenda alwaya to keep them doaed 
They begin to open oaually when the wind 
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Ixed todar aonouM by acip towhUtdm 
aaiia^ wind ahalt^ and im wane are attaii|iM| 
and only the flap rotataa A vertical aeetioa ^ 
a tower mill la ahown m fig 4. The upper efige 
of the tower and the lower edge d dm cap me 
provided with wooden cnrba faced wi^ iron 
rmga. Between theae nnga there are mter- 
poeed a number of metallic rollera or oaatora 
upon which the rotating cap tuma, the aniea 
of the caatora being earned upon a third — 
intermediate — iron rmg which aervea to keep 
the rollera at a fixed diatance apart Bound the 
head of the tower there la a circular rack which 
18 connected W the geanng ahown in fig 4 to 
the fan F This &n, which la earned a 
bracket projecting from the back of the rotat- 
ing cap, iB BO formed that it will not rotate 
when the direction of the wind la parallel to 



Fig 8 


attaina a apeed of about 20 milea an hour and 
aa the opening increases with the speed, the 
aurkoe of the sail exposed diminishes at the 
same time, and thus a constant effort of the 
wind on the sails can be maintamed through a 
wide range of its speed. With canvas-covered 
amis, no self regulating device yet proposed 
havmg proved satisfactory, the only way of 
adjusting the sail surface exposed to the load 
or wind IS by stopping the mill and making the 
alteration by hand 

Of European windmills there are two chief 
types, viz. post or German mills, and tower or 
Butch mills. In a *po8t mill the whole atruc 
ture — sails, abafti geanng, framework, and 
caaiag^iB supported upon a fixed poat or 
oolnmn, about which it la turned, when the 
direction of the wind ohanffea by means of 
a long horizontal lever attacmed to the casing 
A 'tower mill , on the other hand, has a 


its plane, but will immediately do ao when 
the direction of the wind deviates therefrom. 
Suppose therefore, that the wind changes from 
this direction then the fan will begm to rotate 
and, by means of the gearing shown, will dnve 
the pinion c, which, gearing with Uie circular 
rack, will cause the cap to rotate until the 
fan F 18 again parallel to the wind’s direction 
and the saHs almost perpendicular thereta The 
motion of the sails, which ai*e thus kept con 
tiDuously square with the wind, is transmitted 
through the wheels a and 6 and the vertical 
shaft to the machmery Such windmills were 
for a long period engaged m this country m 
gnnding com and m pmorming other work, 
but the vast improvements effectM in the steam 
engine by James Watt caused them to be aub- 
atituted by the steam engme to a very large 
extent, especially m flour millft. •- 

Amkrigan WiNDMiLLB. — Of late years quite 


WIND ENGINES 



WIND ENGINE DIRECT ACTING T\ ^ WINDMII L DRIMNG A SCOOP WHEEL WATER LIFT FOR 

^AWAB SALAR JLNG BAHADUR LAND DRAINAGE 
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wMlfMtlnii el I tiM meet ro e e— rftt l for ndlk up t» About fO ft 


iHMiMI ^ SUM6fII tyM 

*wtmd m 

l^umfiing, all ow tbe 


iff world In modem windmilli, 

ffff two examples of which are 

W shown on the Plate, the sails 

M are arranged in the mneral form 

jn of an annular disK, and the 

ff wind wheel shafts, gearing and 

j tail vane are carried by a frame 

f supTOrted on the top of a high 

steel tower and around the head 
which it rotates on ball bearings. When 
m 1 for pumping the wind shi^ is connected 
to the crank shi9t by spur gearing which re 
duces the speed of rotation in the ratio, usually 
of 2^ to 1 and the motion of this latter shaft 
IS converted into the reciprocating motion of 
the pump rod which ex 
tends downwards to the 
foot of the tower where 

the pump 18 situated, by ^ 

meanrt of a crank and con S 

necting rod or their equi £ 

valent In large power 
mills, however, the pump 
rod IS rmlaced by a ver 
tical shaft which drives the machinery through 
gearing situated, usually, at the foot of the tower 
One of the most important features of a 
modern windmill is the governor Many sys 
terns of governing have been tned, but those 
now in general use may be divided into two 
classes, viz. the canting wheel and the hinged 
vane In the former class, which has been found 


toe swdle a hehoal spriog ii 
wound, one end of whkii is 
p7 attach^ to the spindle mmI Um 
A. ^ w ^ 

I ^^>**"*1 the vane and rotat- 

^ ing head a weight and lever are 
Jk VV mterposed 

J l wS/ lj, The action of the tail vane 

tends to keep the wheel facing 
the wind but the wheel, which 
IS fixed with its axis a little to one side of the 
vertical axis of the rotating head, tends, under 
the action of the wind pressure upon it, to turn 
away from that position, as shown for two 
different wind velocities in fig 6 The normal 
position of the ▼ana viz at right angles to the 
wheel, IS maintamed, when the wind is not too 
high, by means of the coiled spiiug, or the 
weight acting at the end of the lever When 
the pressure of the wind exceeds a certain value, 
however the weight or spring yields to it, and 
the right>angled position of vane and wheel is 
no longer maintained, with the result that the 
wheel 18 canted out of the wind, and receives 
the force of the latter with diminished effect. 

The hinged vane method of governing is simi 
lar to that adopted m thi oldfashioned tower 
mill, and is onlv used for mills of the larger sizea 
In this method the vanes of the wneel are 
hinged in such a manner tliat, against the action 
of a weight or spring, they can yield to the wind 
pressure when it exceeds a certain value, and 



more or less present their edges to the wind, 
and thus dimmish the area of the effective sur 
face presented to the wind. 

The approximate cost of modem windmills of 
vanousBizeB,andof steel towers of various heights, 
are given in the accompanying table, together 
with the horse powers the mills may be expected 
to develop under the circumstances stated. 
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The above coots of millo when used for pumping 
include the pump suitable for the quantities 
given, the pump rod and guides, and for fixing 
at the surface and when the mills are to be used 
for driving machinery, thev include the vertical 
shaft, with beanngs and Dottom bevel wheels, 
and 10 ft of horizontal shaft, also foundation 
bolts and plates 

As windmills require very little attention, the 
cost of the power obtained thereby is almost 
entirelv due to interest charges on the capital 
expended and depreciation See also Motive 
Power in Agriculture. [h b] 

Windfall TImbar should be barked and 
removed from the woodlands as soon as possible 
This 18 especially necessary in the case of conifer 
timber, which very soon becomes infested with 
bark beetles that breed in myriads in the bark 
and cambium and then attack growing trees 
If the timber cannot be removed at once it 
should at an^ rate be barked to prevent any 
such mfestation While any extensive wind 
fall increases the necessity for rapid removal 
and conversion of the timber, it at the same 
time renders its sale more difficult Destructive 
gales like those of November, 1893, in Pei thshire 
and of February 1903, in Ireland which threw 
several millions of trees not only glut the mar 
ket locally for the time being, but prices obtain 
able sink at once, as the v ood merchants know 
that the landowner must clear the timber as 
soon as possible Large windfalls are most 
likely to occur after continuous heavy mnfall, 
when the roots have a weaker hold than while 
the soil IS dry The best way of preventing 
windfall IS to arrange the annuaJ falls in regular 
series, proceeding in the direction opposite to 
that from which the most dangerous wind is to 
be feared (see Woodlands Management or) 
But in practice this can only be arranged for 
in the case of large compact blocks of woodland 
and even then it cannot provide complete safety 
for cyclonic action of the wind, such as often 
produces heavy windfall [ J n ] 

Wlnd-g;mlls- — The puffy swellings about the 
fetlocks and other places where little oil sacs 
or bursee are interposed to prevent friction are 
commonly called wind galls. They do not con 
tain air and must not be opened Most horses 
acquire wind galls if they ao much service A 
primary inflammation of the secreting mem 
orane leads to inci eased activity and a more or 
less dropsical fluid results They often attain to 
a certain size, and remain at that without caus 
ing lameness or inconvenience—merely detract 
ing from the appearance of the limb In a few 
instances chronic inflammation leads to tissue 
changes and consolidation when they may press 
upon sensitive parts and induce pain and lame 
ness. Treatment — A moderately tight bandage 
at night causes their diminution or entire dis 
appearance if of recent origin, but the filling 
recurs when the pressure has been removed a 
short time Blisters have a more lasting effect, 
but there is no permanent cure [h l ] 

Windmill See Wind Engines. 
Wlnd«nuoklns —This objectionable habit 
18 often a later development of onb biting 
(which see), and is thou^t to arise from indi 


gestion, from ennui, and heredity The horse 
takes hold of any solid object with his teedi, 
and draws air into his stomach until ^e sides 
are distended. Flatulent colic and other diges- 
tive troubles are the frequent result, but some 
subjects of this so-called vice do not suffer ill 
consequences for a long time The animal’s 
value 18 much depreciated by it, as his pace 
slackens, and fatigue is more easily induced 
There is but one remedy for a confirmed wmd 
sucker, and that is a tight strap round the 
throat [h l J 

Wlimowlfifl^y and Winnowing Ma- 
ch I nM> — Winnowing strictly, is the separa 
tion of chaff and other impurities from corn 
and seeds by the agency oi wind and as in 
some countries at present with a pnmitive 
fanning natural wind was mainly relied upon 
in En^nd until comparatively recent times 
Even on good farms up to within the past fifty 
years a simple blower, consisting of a spindle 
carrying an unenclosed skeleton ftame to which 
sheets were attached to produce a blast to act 
upon corn thrown up before it, might occasion 
ally be seen as a relic of the days when machmes 
of modern type were unknown Crude ma 
chines were used before the middle of the 18th 
century, but in 1800 Cooch bi ought out his win 
nower which also contained sieves, and from 
that time combination machines have been gene 
rally used With very little alteration C^h s 
machine is still largely used to day and it is 
the only machine which separates light kernels 
from heavy ones by wind action, altnough ma 
chines of more recent introduction blow out 
maikedly lighter impurities relying on sieving 
to a greater extent to make divisions according 
to size With the Cooch machine steady turning 
18 essential, because on the regularity of the 
blast depends the uniform head and tail sepa 
ration in the modern machines although regu 
laxity IS desirable it is not so absolutely neces 
sary A common error in cleaning corn is that 
of keeping the corn too long on the sieves, that 
18 , of not running enough over them at once 
If corn 18 allowed to remain on the sieves all 
coarse impurities are not swept over the edge, 
but the reciprocation of the sieves ultimately 
causes them to find a position which allows 
them to drop through in all sieve work there 
should be a considerable quantity of toppings 
run off and these toppings should be separately 
treated to get out tlie gram suitable to go with 
the bulk. [w j M ] 

Winter Herding Act.— By ancient cus 
tom which obtained on both sides of the border 
it was obligatory on the owner of cattle to pre 
vent them from straying so as to injure arti 
ficial crops, but this applied only *in haining 
time while the corns are upon the ground” 
After the crop had been cleared, the ground 
either became common or the owner had to herd 
his own ground and might turn off neigh 
hours stock without doing injury to^em. If 
the trespass took place during the tune the 
crops were on the ground, the owner on whose 
ground they had trespassed was entitled to hold 
the cattle in security of the damage done, and 
to detain so many of them as wouhl indemnify 
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him for hiB loss In order to extend to this 
custom the sanction of law and to make the 
jirotection ajmly to all ground and all seasons 
the Winter Herding Act of 1686 was passed 
It enacted that all heritors hferenters tenants, 
cottars and others possessors of lands and houses 
shall cause herd their horses, nolt, she^, swine 
and goats the whole year as well m Winter as 
in Summer and in the night-time shall keep the 
same in houses folds or enclosures so as they 
may not eat or destroy their neighbour s grouna 
woods, hedges, or planting certifying tlmt such 
as shall contravene they shall be li^le to pay 
half a merk’ [that is, Sjrfj Hoties quotiu for 
ilk beast they shall have going on their neigh 
hours ground, by and attour the damage done 
to the grass or planting and that it Siall be 
lawful for the heritor or possessor of the ground 
to detain the said beast until he be paid of the 
said half a merk for ilk beast found upon his 
ground and all his expense in keeping same’ 
This Statute although it has been said to be 
unsuited to the present day is still in obser 
vanoe and is liberally construed. The right to 
detain until the statutory penal^ and expense 
have been paid, has been extend in practice 
to obtaining security for the compensation due 
for damage done. Damage may be either to 
oom or to grass or plantmg 
In order to secure the n^t to claim pay 
ment, it is not necessaiyr to detain the trespass 
ing cattle but if they are detained, the deten 
tion must be before the cattle have left the 
iind on which they are trespassing It hn ji 
n decided that it is not competent to sue for 


the statutory penalty in the Small Debt Court 
This Act applies only to Scotland [d b.1 

Wlntorlngr Oattle and Sheap.-— 

Cattle. —In winteiing cattle or carrying them 
on from one pasture season to another without 
fattening them the main object namely, to keep 
them growing and thriving on the cheaper foods 
of the farm, must be kept continually in view 
The methods of wintering cattle vary with the 
climate and the locality In the south of Eng 
land and in Ireland store cattle are often win 
tered on rough pastuie with an allowance of 
meadow hay and a shelter shed for bad weather 
In some cases in the mildest climates thev win 
ter on pasture only In the north of all three 
countries of the United Kingdom, however, win 
tenng cattle are generally housed and without 
doubt they thrive best when loose in courts, 
partly closed or completely closed according to 
the distnct and the aspect of the farm Closed 
courts if sufficiently ventilated are probably the 
best, on account of the superior quality of the 
dung obtained, though partlv open courts are a 
better preparation for the following exposure on 
the pasture in the spring It does not follow, 
however that cattle kept under rigorous winter 
conditions will do better afterwards on the grass, 
rather the contrary If the store cattle are 
kept in courts they must as a rule, be dehorned 
to prevent bullying or possible injunea As de 
horning is illegal in EnglancL all calves intended 
for wintering should have the horns killed out 
with caustic potash when a few weeks old. 

The wmtenng of cattle can only be profitable 
if the cheap and bulky foods of the farm provide 
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the chief ratioiL Tunupe, swedes, mangel^ hi^ 
and straw, are therefore the proper foods. Cattle 
from SIX to twelve months old retmire about 
1 2 lb of albuminoids and 7 5 of non albummoids 
pr day, with an albuminoid ratio of 1 6 per 
Lead pr day , and those quantities are not sup- 
plied in the common ration of turnips and straw 
given to cattle of that age It is therefore de 
Birable to restrict the quantity of tunups, and 
to endeavour to induce the animals to eat more 
straw, or hay if it is cheap Probably the most 
effective system of wintering stirks is to give 
them all their food pulpd and chaffed, pai*tly 
because it is possible in this way to induce them 
to eat damaged hay and straw in larger quanti 
ties than if tney were allowed to pick and choose, 
and partly because the condition of their teeth 
prevents them from breaking up whole or even 
sliced turnips effectively 

The choice of a ration depends on the price of 
cattle and the supply of turnips If the latter 
are abundant ana oat straw or good quality is 
available, it will pay better to feed on such a 
one Bided ration at the expense of the growth of 
the stock, rather than make the most of them 
with a more expensive diet The most effective 
compromise is to use pulpd turnips mixed with 
laige quantities of chaffea straw, sweetened with 
treacle water and enriched by a pound or two 
of some highly albuminoid food such as cotton 
seed meal A mixture of 20 lb swedes (which 
18 much less than the usual quantity) 12 lb oat 
straw, and lb cotton seed meal or Soya bean 
cake, would provide the necessaty in^udients 
in the proper proportions Wliatever the food, 
it sliould be given at regular intervals thiee 
times a day If tut nips and straw are fed sepa 
rately, a feed of stmw should commence the day 
followed by turnips and the cake given instead 
of turnips at midday Can should be taken to 
give only such a quantity of turnips as the cattle 
will clean up at each meal, but the racks may be 
kept filled with straw 

The cost of wintering cattle of six to eight 
months old is stated by Di Shirra Gibb, of 
Boon, Lauder, as follows — 

Wintering 180 Dats 

£ « dL 

Turnips, 28 lb Uri per day 12 6 

Cake and meal 2 lb 0 15 0 

Straw hay and attendance 0 15_ 0 

2 12 6 

The cake and meal are estimated at less than 
£b per ton and the turnips cost lOs pei ton 
A convenient figure for estimating the cost of 
wintering young cattle is lOs per heM per month 
from which must be deducted the value of the 
manure. 

Shsbp — Sheep which have to be wintered are 
of three classes the lambs or hoggs of hill fiocks, 
for which the hill pasture le too exposed, insuffi 
ment, or foul with louping ill or braxy, to which 
young sheep are more susceptible than older 
ones. The second class comprises low country 
sheep of inferior grades, such as poor-quality half 
breds or crosses too thin to fatten in the wmter 
without heavy food expenditure The third class 


includes all ewes in lamb, but their treatment 
IS specially dealt with m other arihstes. 

Bjdl sheep which winter in the low country 
are often accompanied by their shepherd who 
takes them from farm to form as the f^gage or 
rough pasture fails. Other wintering ^ks are 
dehvez^ to the farmer, who keeps them over 
the whole winter As a rule, wintenng sheep 
of the hill breeds feed on what they can pull 
except in a snowstorm, when they are given nay 
and perhaps some turnips In open weathei 
their food is varied they take toll of all the 
grass fields on the farm wander over stubbles, 
and graze along the hedges and fences until 
spiiiig when they return to their native hills 
The cost of sending hoggs away to be wintered 
18 6s or 78 per head. Wethers which have not 
come off the hill fit for the butcher are often 
sent away to be wintered on tui nips and finished 
on the following grass As a rule the wethers 
get nothing but turnips, with an occasional bite 
of hay in hard weather The Hocond class of win 
tering sheep low grade half breds and crosses 
are also wintered on turnips, or in mild open cli 
mates they may get most of then living from 
the grass fields Wlierevei sheep are wintered 
they 8h(»uld have access to shelter A plantation 
a hedge or a stone wall will help tliein not a 
little in stoimy weather A successful and pro 
fitable method of wintering cioss and half bred 
ewes IS much in vogue in the north of Scotland 
A farm of 200 ac. may cairy a breeding fiock 
of 200 ewes or more but instead of maintaining 
the twts duiing the winter on the produce of 
tlu fai in they are sent in charge of a shepherd 
to range ovei a wide area, moving fi*om farm to 
farm as tluy exhaust the avail^le pasture of 
the fanners who do not keep sheep tnemselves 
but kt their giuss at so much pei head per week 
In the spnng the fiock returns to the owuer^s 
faim foi the lambing and grazes theu dunng 
the summer Although the cost of wintering is 
heavy about 106 per ewe this sy sU m prevents 
the farm from getting foul as it would if so 
heavy a stock were kept all the yeai round, 
leaves the turnips foi tiie cattle and provides 
profitable stijck foi the summer pasture 

[R.B.O] 

Winter Manurini^— The term * wmter 
manuring is applied to the practice of putting 
manures on the land in the autumn and winter 
months instead of in spring Much difference 
of opinion prevails among farmers as to the 
relative merits of the two methods of appli 
cation The question may be most conveniently 
discussed separately in relation to farmyard 
manure and to artificial manurea 

The practice of applying farmyard manure 
during autumn and wuiter to land intended for 
root crops is a oompg|«ii|iv^y modern one. The 
usual procedure is to Oift out the manure to 
the com stubble and plouA it in, either 
at once or some months later wiUi the ordmaiy 
plough but in some cases the stubble is first 
ploughed and the dung then carted out m frosty 
weather and spread on top of the furrowa. The 
latter practice has this advantage ploughing 
can be proceeded w*ith at once aiter haiwest, 
and the manure apphed at convenient tunes 
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tlwmifrnr: w h e r wM i fh. tke loraMr mtHknod the 
beneiti of euty etabhle {Aonghiiig ere loie» 
eithw through waituig nntd the tneniiie le 
mode, or oonditioiie permit of its epph 
oitum to the land. 

In forming an estimate of the adaptation of 
winter manuring to the conditions oi present- 
ly fanning, it requires to be borne in mind 
that by far the greatest proportion of farmyard 
manure is produced from aoout the begmmng 
of October to t^e end of May, and only a rela 
tively small quantity during the other months 
of the year There can be litUe doubt with 
regard to the manure produced in the early 
months of the yeai, from January till the time 
of seed sowing and planting in April and May 
Hie manure made in these months, unless under 
very special circumstances, ought to be applied 
in spring in order to avoid the heavy losses 
that would necessarily be incurred in keeping 
it over till the following autumn Only the 
manure stored throughout the summer is avail 
able to be applied in autumn while only that 
made from Octobei to December is available for 
application in wmter unless on the top of the 
ploughed stubble It follows from this, that 
one of the main factors m the economy of wintei 
manuring is the extent of the losses which the 
manure is liable to undergo during storage in 
the heap The most obvious change which goes 
on 18 the reduction in quantity and the extent 
of this IS conditioned by the manner in which 
the manure is stored Generally the more com 
pact the heap is made and the better it is pro 
tected the less will be the loss in weight but 
in few cases will it be less than 20 per cent 
where the manure is stored for about three 
months under ordinaty conditions on the farm 
There is also a marked change in the quality of 
the raanuie. A certain proportion of the car 
bonaceous substance disappears, and there is 
consequently an increase in the proportion of 
nitrogen phosphoric acid, and potash At the 
same time there is an increase in the proportion 
of soluble and readily available manunaf ingre 
dients. In other words, the manure becomes 
at once concentrated and more active. In one 
experiment, 10 tons of dung in the fresh con 
dition was found to contain 87 lb of nitrogen, 
while an equal quantity of the same dung v^en 
rotted contained 112 lb. Numerous expen 
ments have proved conclusively that the loss 
of mtrogen in farmyard manure kept for about 
three months under the very best conditions 
for storage amounts to not less than 15 per cent 
of the amount onginally present, and in many 
cases it will be double that amount — the loss 
being greatest in open, badly made heaps and 
in summer and least in well made thoroughly 
compact heaps and in winter 

With regaxd to the losses which the manure 
may undergo after application to the land dur 
mg autumn or winter, no actual figures are 
awlable. But on theoretical ground, it may 
be conduded that, unlsaB on very light porous 
•cnls and m very wet seasons, they are not likely 
to be veiy serious. The lom, if any will fall 
chiefly upon any nitrates which may be pro- 
d o ceo, and it is known that in our dimate the 


nitriflcstlon prooesse s go on wmj tdowly daring 
the winter montha Sven iradh manure, how 
ever, may contam eome eohihle mtrogenooe in* 
" lents, and during heavy imme on open aoUe 
are no doubt liable to be washed out and 


loot Also, if a penod of dry weather ehould 
succeed the application of toe manure on the 
surface without ploughing down, it is proMde 
that some loss of ammoniacal oompounoa might 
be incurred It may be assumed wt thm will 
be no appreciable loss of phosphonc acid or of 
potash. 

Apart from the question of the effects of the 
manure upon the chemical condition of the soil, 
its effects upon such physical properties as tex 
ture, and water holding capacity, must idso be 
taken into account, while the influeuce of cli 
mate requires also to be considered It seems 
apparent that the best time for applying farm 
yard manure to light soils may not be equally 
suitable for stiff cGtys But even on the light 
soils, practice vanes in different parts of the 
country for reasons that are obviously sound 
In the cool and moist climate of western and 
northern Bntaiu farmyard manure is very com 
monly applied in the drills in spring to the tor 
nip crop^ and very heavy crops are grown In 
the dner climate of the south and east of Eng 
land this method is found to dry the land too 
much, and the ndgea are also left too open as 
the manure decays in them. On these dry soils 
it IB found bettei to apply the farmyard manure 
lu autumn and the land benefits by its greatly 
increased power of retaining moisture till tlie 
period of seed sowing and plant growth How 
important is this effect may be judged by the 
result of an experiment by King who found 
that land ennched with farmyard manure held 
18 tons more water per acre m the first 12 m 
and 6 tons more in the second 12 in than 
similar soil to which no farmyard manure had 
been applied Such an effect however would 
obviously be of little or no value in a wet 
climate, while on clays and soils naturally snf 
ficientiy retentive of moisture it would be of 
no advantage. On the other hand, on such stifif 
clays the influence of farmyard manure on the 
texture of soils is of much value, and the apph 
cation of the manure in its fresh condition while 
the straw is still undecayed is distinctly to be 
preferred If ploughed down in autumn it has 
a very beneficial aerating effect and assists the 
ameliorative winter processes, while if implied 
in the drills in spnng it keeps the soil open 
and greatly facilitates the development of a 
large and wide spreading root system. 

A number of field experiments have been 
made for the purpose of determining the rela- 
tive value of the frah manure applied in autumn 
as compared with the rotted manure applied in 
spnng as shown in the produce of crops. Re- 
ports of these expenments are to be tound in 
Uie Highland Society’s Transactions and other 
journals but without exception they have been 
valueless for the specific purpose for wbidi they 
were designed, bemuse tne expenmenters have 
compared equal weights at the tune of apphoa- 
tion instead of at the time of making The ques- 
tion k, not whether 20 tons manure ploughed 
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in on the stubble in autumn will give a mater 
or leas crop than 20 tons applied in the £illa m 
spring , but whether, if the 20 tons available m 
autumn be kept till spnng, what remains of 
It after the losses incurred in storage will give 
as much return in crop as would have been ob- 
tained from the manure had it been applied m 
Its fresh and full quantity in autumn 
If, for example, 20 tons of fresh farmyard 
manure are applied in November and ploughed 
m, and 20 tons of well rotted manure of i^he 
same kind put in the dnlls in the spring, the 
latter dressing may contain the larger amount 
of the valuable manunal ingredients but the 
returns are not properly comparable, because 
no account is taken of the value of the nitrogen 
and the organic matter which have been lost 
dunng storage The 20 tons applied in spring 
may be the equivalent of 25 tons or more tliat 
was available for application in winter and the 
question a farmer has to determine is not 
whether 20 tons applied in November will give 
as good returns as 20 tons applied in April but 
whether the 20 tons in November will not give 
lietter results than its residue amounting per 
haps to 16 tons would if kept for late spring 
apj^ication 

ibe results of a rotation experiment designed 
and conducted by Professor Wright at the West 
of Scotland Experiment Station Kilmarnock, 
from 1902 to 1906, in which these considera 
tions were kept in view, as reported by Pro 
fessor Berry in the College Bulletin No 38 
showed somewhat contradictory results Two 
of the main objects of this experiment were to 
show the effects of different methods of using 
fresh farmyard manure namely (1) to apply 
it broadcast in the autumn and (a) plou^i it 
in at once (6) leave it spread on the surface 
some months before ploughing in and (2) to 
apply it in dulls at seeding time in spring 
and *to observe the influence of each method 
on the succeeding crops in the rotation A 
further object was to compare the effects of 
fresh fairayard manure after rotting (a) in a 
heap in the field, and (b) in a heap under cover 
Two different four course rotations were tested 
namely (1) potatoes, wheat, seeds, oats and 
(2) turni]^ oarley seeds oats. The winter 
oiling was put on about the middle of Janu 
ary, ana either ploughed in at once, or left for 
two months on the surface and then ploughed 
m The soil is a light loam and the spring 
months in the hrst year of the experiment were 
exceptionally dry, so that little loss would be 
mcuired througn washing out on the winter 
manured plots In the potato rotation the plot 
in which 20 tons of fresh farmyard manure 
were ploughed down in winter gave a profit of 
£1, Is 2d per acre, as compared with £1 16s Bd 
from the plot receiving we residue of 20 tons 
of fresh farmyard manure after rotting in the 
field. According to these results it is more 
economical to store the farmyard manure during 
winter and anply it in spnng than to apply it 
in winter and plough it in But when we turn 
to the turnip rotatmn we find that exactly con 
tradictory results were obtained. Here the plot 
which received 20 tons of fresh farmyard man 


lire ploughed in at onoe gave a return par aece 
of 5f. lid more than the plot whufii nad 
ceived m the dnlls the residue from SO tons of 
fresh farmyard manure rotted in the field. Ibe 
results from the vanous methods of treatment 
may be summarized thus — 

+ Front or - IsMapor 
sere per snnimL 
Potato Turnip 
notation, notation 
20 tons farmyard manure apphedl £ i d. £ s tf. 
in wmter and ploughed m at >+l 1 2-0 11 8 
once j 

20 tons farmyard manure apphed 
in winter but not ploughed m 
for two months 

Residue from 20 tons fresh farm 
yard manure applied in dnlls 
aftei rotting m tne field 
Residue from 20 tons fresh farm 
yard manure applied in dnlls 
after rottmg under cover j 

The actual weight of the residue from the fresh 
dung amountea to 16*6 tons when rotted under 
cover and 16 tons when lotted in the open, so 
that by storing the manure till the spnng be 
tween 3 and 4 tons per aci e of valuable organic 
matter was lost including a considerable loss of 
nitiogen According to these results, the larger 
potato crops and the lietter returns for the 
i^hole rotation weie obtained by storing the 
manure in the winter and applying it in the 
drills But in the turnip rotation while the 
larger turnip crops were also obtained from 
the spnng manuring in the drills the returns 
from the whole rotation were greater from the 
manure apphed in the winter and ploughed in 
But the results of a single expeiiment cannot 
be consideied conclusive even on similar soils, 
and they cannot be regarded as applicable to 
different conditions of soil and climate 
The practice of applying farmyaitl manure so 
far as it is available to stubble fields in autumn 
I before ploughing them up has now, however 
I become very general The chief reasons in its 
favour are (1) The total quantity of manure is 
greater and can be more widely spread over the 
fields (2) as the manure is apphed to the land 
in Its fresh condition the losses incurred during 
storage are obviated (3) the expense and prac- 
tical difficulties attendant on its careful storage 
are avoided (4) the land can be more easuy 
worked in spring, owing to the ameliorative 
effects of the organic matter of the manure 
(5) potatoes and turnips are believed to be less 
liable to disease and to keep better when grown 
on the autumn applied manure (6) potatoes 
especially are believed to be of better quabty 
(7) congestion of labour is dummied in ^e 
busy spring sowing seafioo* The latter advan 
tage 18 the one which moit largely, and rightly, 
determmes farmers in favour of the autumn ap- 
plication of the manure. The frequent urgenqr 
of spnng work in wet and inclement seasons 
makes it a matter of paramount importance 
that every farm operation capable of bemg done 
earlier m the year should be completed, so that 
nothing may retard the processes of seeding 
and keep them to a later date than is suitable. 
The cartage of large quantities of larmyaid 


+0 15 10 -0 7 5 
+ 1 16 8 -0 17 2 
+2 3 8 -0 17 6 
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mnim involTtt falKMir which m fome 
able Mamie mig^ oauM a diaaetitme delay in 
the jonding or pleating of the crops and even 
if It were eotablMhed that spring manuring gave 
the larger yields of crop, the advantam so ob- 
tained might be much less than the losses in 
curred through the retardation of the seeding 
Moreover, the carting out of the manure in 
autumn and winter can be done more easily 
and expeditiously dunng periods of frost, while 
the fact that it gives employment to men and 
horses when other field work is unavailable 
renders it alike convenient and economical 

The winter application of artificial manures 
IS now chiefly confined to grasslands, eithei 
permanent pasture or land intended for hay 
and the only artificial which is apj^ied to any 
extent at this time is basic slag lliis manure 
contains the phosphate of lime in a more slowly 
available form than superphosphate and unless 
It be applied not later than December or Jann 
ary its full efiects will not be apparent until 
the second summer after application Besides 
if applied in winter when tne grass is barest, it 
18 more readily washed down into the soil and 
BO exercises its ameliorative effects more rapidly 
Slang ^ ^ A winter topdressing for 

several purposes but it is most laigely used on 
poor permanent pastures It gives the best 
results upon stiff clays and upon peaty soils 
and in the latter case it will usually be profitable 
to HOW a few hundredweights of kainit along 
with It a c( mmon dressing being 10 cwt slag 
and 8 cwt kainit per acre applied in the early 
winter 

At one time it was held that slag ought also 
to l»e applied broadcast in winter on hind in 
tended for root crops in order that it might 
have time to become available to the growing 
crops but numerous expenments have con 
clusively proved that under most circumstances 
the slag gives the greatest return when applied 
in the drills in spring Thus in expenments 
conducted by the West of Scotland A^cultural 
College the average increase of turnips from the 
spnng applied as against the winter applied slag 
on farms in the centre and south west of Scotland 
dunng 1904 and 1905 was 2 tons 11 c wt p er 
acre on sixteen farms out of twenty two When 
the slag IS applied broadcast, only part of it ever 
comes into contact with the tuniip roots and 
It appears that the advantage through having 
the whole of the slag concentrated in the dnlls 
immediately beneath the plants more than coun 
terbalances any disadvantage there may be on 
account of its want of solubility In the case of 
c*ereals, jpass, Ac. the roots ramify through the 
whole of the soil and hence the more completely 
the slag IS spread over the whole surface the 
more efffctne it will be Another point of 
difference between grasslands and root crops 
may be noted in connection with kainit This 
manure contains about 35 per cent of common 
salt and about 30 per cent of magnesium salts 
and it 18 found that for clovers it is very advis 
able to araly it dunng the winter, in order that 
these stuffs may be washed out or rendered in 
nocuous before spnng growth commences For 
potatoes alao^ kainit would always be applied 


in winter, otherwue the quality will be much 
injured by the magnesium salts preMnt , but in 
this case, other potash manures applied m the 
dnlls are more economical For otner cropa— - 
cereals, mangels, and turnips— -kainit will gene- 
rally give the bMt returns when applied in ^ 
spruig 

As regards the other artificial manures, thoM 
containing the readily soluble forms of nitrogen, 
potash and phosphoric acid should always he 
applied in spnng or early summer, while mineral 
phosphates, bone meal bone flour, &c., may he 
applied in winter or spnng according to the 
principles outlined above namely, in the spnng 
for root crops but in winter for grasses cereals, 
&c For best time to apply lime see arts. 
Limb and Liming [r p w 1 
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Winter Moth See Chbimatobia bru 

MATA 

Wiroworma. — The true wire worms are the 
larval stage of the click beetles or skip-jacks. 



1 2 striped Click beetle (Agnotea Imeatus) i 4 A 
obiounts 5 6 A npitiaftr 7 8 Wlrewormi net eUe 
9 magnified 10 11 pu|B 


BO called * elaters which lay their eggs in fields, 
gardens and woods These eggs give nse to the 
wireworms which later change to pupa, and 
from these another brood of click beetles appeal 
The female beetles (uee art. AgriotxsI place 
their eggs eithei upon or beneath the soil, espe 
cially loosing places covered with thick vege 
tation the eggs are (juite small, oval, and 
yellowish white to brown 
The young wireworms coming from these eggs 
are very small only just seen by the naked eye. 
l^ey at once attack the rrsits of the nearest 
plants, whether wild or cultivated These raven 
ouH larvs attack com of all kinds, all root crops, 
pulse, grasses potatoes cabbage hops, and most 
garden produce and flowers They continue to 
feed ana grow for from three to five years dunng 
which penod they moult their skin several times. 
Typical wireworms are shiny yellow, pale yel 
lowub brown to deeper brown their form is 
more or less cyhndncal but flattened below 
the head is hard and homy and provided with 
strong biting jaws on the first three nngs of 
the £>dy are three pairs of jomted legs, and 
there is a ventral prominence on the last seg 
ment In suse they vary according to the qieeiee, 
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some reach nearly an inch in length. The above 
ohaiacters will at once aeparate them from any 
other gruba found in the soil attacking planta. 
At tunes they tunnel deep into the earth, out as 
a rule they prefer to work close to the surface 
Now and agam we find them ascending into the 
stems of plants and eating their way right into 
tubers and roots. In very cold winters they go 
deep down and do not feed much, but in mild 
ones they keep on eating right through the year 
They can move with considerable rapiditv in 
loose soil When full fed, which is generally in 
May and June, they make oval cells deep in the 
earth and change to pale pupie and in from two 
to three weeks they hatch out as perfect click 
beetles and come out of the ground They have 
many natuial enemies Hooks, starlings, the 
green plover oi lapwing pheasants, mttndges, 
ulls, and poultry feed upon them Moles also 
o much good in keeping their numbeis down 
C urtiB records that the (Jround Beetle (JSteropus 
fiiadtdus) feeds upon them, and probably many 
more Oaiabiduc do also A small nymenopteious 
fly (Proctotrupea viator) lays its eggs in wire 
worm, as many as twenty to thirty m each 
victim these ova pioduce maggots which feed 
on and kill the wiieworm True wireworm must 
not be confounded with false wireworm or lulus, 
one of the millipedes bee Myriapoda 

Prevention and Treatment — iheie does not 
seem to lie any known substance that can be 
used on a large scale that will kill wiicworm in 
the soil Yaponteand such likt subsUinces will , 
drive them away pro tern In gulden cultivation 1 
they can be destioyed on a small scale by injec 
tions of disulphidt of cai bon wlu n the soil is fan ly 
dry, but the piocesa is toi costly for held culti 
vation Ihe beetles may be trapped in numbers 
and so pi evented fiom laying then eggs by 
placing small heaps of clovei or lucerne about 
the fields or gaixleiis coveied over with a boaid 
or tiles The click beetles sheltei there and 
may often l>e collected in laige numbeis duiing 
the day and destroyed thus saving thousands of 
eggs from being produced Tins should be done 
through May June and early Julv The larva 
may tuso be trapped in gardens and hop gaidens 
by placing pieces of mangold carrot beet, or 
pcitatoes unaer the soil near the plant centres. 
These tra|)s can lie examined every now and 
again and the wnewoim picked out and killed 
Clover ley and giassland are always full of these 
pests. Before either is broken up the heritage 
should be fed off by sheep, which should be 
thickly penned on the land and artific rally fed 
Befuse nerbage is thus all destroyed and the 
droppings and urine make the land obnoxious to 
insect life, and the trampling of the sheep con 
Bolidates the soil and so pi*eveiit8 the wireworm 
from moving about The land should next be 
dressed with lime or soot then ploughed up, and 
a crop of mustard grown Wnen the latter is 
half grown it should l>e fed off partly by sheep 
and the stalks ploughed in, or it may be ploughed 
in direct Attack may be prevents by drilling 
the artificial manures with the seed In Essex 
this has been found most successful the manure 
driving the insects between the drills, where 
they DM to feed upon the weeds. When young 


corn is attadeed, rolHng with a ring mQsr dosa 
much good, for it consoli d ates the sofl and the 
wireworm caiinot travel so fut This dioiild 
be followed by a dressing of soot or nitrate of 
soda and so hasten the plant through its vulner 
able period. Simi^osphate on roots acts m a 
similar way Neither lime, gas lime, salt, nor 
soot has any direct effect in killing wireworm. 
These pests may be drawn away from a crop by 
the use of rape or mustard cake, but this does 
not do what is popularly suppos^, namely kill 
them On the other han^ this substance attracts 
the click beetles, so that it is of very doubtful 
benefit Heaps of manure, leaf mould, Ac , should 
nevei be allowed to have weeds growing on them, 
these attract the click beetles, and the wire 
worm feed on the weed roots and thus get earned 
to the field and garden The heaps should be 
I covered with a good layer of moula and lime or 
gas lime Clean farmmg, frequent moving of 
the soil rolling sowing manures with seed, trap- 
ping and suitable manuring are the only things 
that will lessen wireworm attack. [f v t] 

Wisteriav a small genus of very ornamental, 
hardy climbing deciduous shrubs with bluish 
and white flowers home m racemes natives of 
( liina, Japan and North Amenca (nat ord. 
Legumiiiosab) The sorts cultivated in gardens 
are II thinenais which has dense racemes of 
fmgiant mauve flowers, and its varieties ./fort 
albo fiore pleno and foliia variegatia and W 
mnlUjuqa which has longer racemes of mauve 
floweis often exceeding 2 ft in length and its 
white flowered form Wistarias make lapid 
guwth in gjxwl loam and will quickly cover a 
Imildin^ They should be pruned after flower 
111^ TIrv seldom ripen seeds in this country 
but aio readily piojMigated by layering 

[w w] 

Withers^ Fistulous. See Fistulous 
WiniFKS 

WoAd {Imtia tinctoria K) a biennial fher 
liaceous plant belonging to the nat ord Cruet 
feme is an indigc nous plant mot w ith most fre 

? uently as an escajie from former cultivations 
t has an upi ight stem 1 to 3 ft high, branched 
alx)\e and l>eanng glaucous, narrow sessile 
leaves those near the ground being oblong Ian 
ceolate with long petioles The flowers are many, 
small and yellow of the ordinary cruciferous 
type the pods are one seeded, drooping pouch 
like structures about ^ in long 
Woad has been grown from the earliest times 
in Britain for the sake of its leaves, which con 
tain indox^ 1 an unstable compound whose watery 
solutions produce indigo blue after treatment 
With an alicah and an acid It is probable that 
this IS the plant which is mentioned by Oeauir 
Pliny and other Homan authors as being em 
picked by the ancient Bn tons for staining their 
bodies. Sinoe the introduction of indigo from 
the indigo plant {Indigofera tinetoiwi) in Uie Ifith 
century the cultivation of woad has almost dm- 
appeal^ Small quantities, however are stdi 
grown in Cambiidgrahire and Linoolnshire and 
although the manufiufl^ured product obtained 
from the crop is no longer utilised iteelf for 

dyeing it is employed as an adpinct in the chre- 
ing ozblue and bla^ fabnes with mdigo^ render- 
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bm tlM eolom ohtifafctdl bxm Um latlar 
mm eti})!* or Imfc ifMaH tiho octioa of i»^ 
«lt wafeor, and •imaoma. 

The oiop oaa only be grown aiioeeorfally <m 
ndk, w^-oiamed loame, recently broken up old 
gramland, and alluvial traoU bordennff rivers 
being moat suited to its cultivation. The seed 
may be broadcasted at the rate of 2 or 3 bus, 
per acre, or drilled in rows 8 to 12 m apart, 
1 bua bmg then sufficient In order to econo- 
mise labour in its management it is usual to 
sow it at short intervals from March to May 
^e young plants are thinned when about 2 or 
3 m high the crop at the same time receiving 
a thorough weeding In July the first crop is 
ready, when the plcmts are from 8 to 12 iii high 
The leaves are then twisted off the stem in such 
a manner as to leave the latter uninjured, and 
capable of producing another ciop aliout six or 
seven weeks later a third smaller collection of 
leaves may be made in favourable seasons In 
the following spring the plants are allowed to 
grow up and pr^uce seed which npens m J une 
01 July 

In the preparation of woad from the mthered 
leaves the latter are first ground or cruiSied into 
pulp by means of large vertically placed wheels 
which go round on a specially piepared granite 
or iron floor The pulp is plac^ in small heaps 
to dram and then woiaed up by hand into oval 
lumps ir balls ftom 4 to 6 in in diameter 
these are cait fully diied in airy sheds During 
wintei the dty Italls aie bioken again by the 
pulping wheel into coarse jiowdei which is sub- 
B€M|uently spread out on a couching floor to a 
depth of 2 to 3 ft where it undeigoes a feimen 
tative procc^ The regulation of the tempera 
ture of the v oad during fermentation is of the 
greati st impot taiice and i emiii es much skill and 
experience to obtain a souna pioduct After the 
femiei tation is complete the powder is stoied 
tightly in ban els and sent to tne dyer [j P 1 

Wolfsbane, the name commonly applied to 
Ac*onite on account of its excessively poisonous 
properties, fcjee art. Aconite. 

Wood, atruoturo and Oompositlon 
of See art Timber 

WO€Kl AshOS, the incombustible (mineral) 
matter ramaining when wood is burn^ The 
percentage of ashes obtained varies with the kind 
of woodf as well as with the part of the tree 
from which the wood is obtained. The ashes 
of leaves may amount to 15 per cent of the dry 
matter Sapwood may contain nearly 3 per cent 
bark 7 per cent while the heartwood may con 
tain only 5 per cent Generally it may be taken 
that the more herbaceous the plant the higher 
the percentage of ashes. The important constitu 
ent of wood ashes (from an agricultural point of 
viev^ IS potash. The percentage of potash in 
wood ash:i8 vanes, some investigators naming 5 
to 25 pet ^nt as the extremes. Generally about 
8 per cent is present Wood ashes also contain 
about 1 5 per cent of phosphoncacid As a man 
ure, wood ashes have been used for hundreds of 
years. Their effect is largely due to the potaah 
present, but the carbonate of hme and pbos- 
phofic acid present have also somemanunal value. 
As a topdressing for gnunland they are valuable 


as thsy promote Urn grosrtli of olofvei% and in 
soBBS ocmntnse they are still ooUeotsd fu* tins 
porposs. In former ysars, wood ashee were tlie 
(itkiA source of potsiuiss , which on poiifioatien 
|[a vs * pearl aidi* They were also lamly used 
in the formation of oomnosta, thus pronding the 
base necessary for the nxation of toe nitnc amd 
produced in these so-called artificial ‘ nitre beds' 
Sines the introduction of potash salts from the 
Staasfurt deposits in Germany in 1861, wood 
a^es have fallen mto disuse in England. 

Xs. A w] 

WooiMBoHfig ■ —Under this cate 

gory are generally mcluded only those beetles 
which live on dead wood but the following list 
embraces some which live on standing timber 
as well Agnlua mndtj, Cryptcrhgnchua lapathx 
Hylohius ahutiiy Ptuodea notatua JScolMtua da 
atructor various species of the family Tamunnty 
Xyloborua dtapar UylwrgMu ptniperda ffyUamtu, 
Saperda earchana Two species, Anobium do- 
meaticum and Xeatohxum teaaellatum^ commonly 
called the * Death watch Beetles from the curi 
ous ticking sound which they produce, exca 
vate tunnels in the wood of furniture timber 
work of old houses and churches, and also old 
standing trees. See descriptions of these insects 
in the arts Aorilus, C ktftorhtnchus Avo 
BIUM &c [r H l] 

Woodoook ( Scolopttx raaticola^ Linn ) — A1 
though not legally accounted as *mme , the 
woodcock may not be shot by one who has not 
a game licence It is more highly prised by 
sportsmen than any other Bntish bird except 
tne red grouse partly on account of its com 
parative ranty and the uncertainty of its ap 
pearance partly because its rapid irregular 
flight among trees affoids a vanety of ‘sport 
in^ shots and partly Itecause it is esteemed 
by many persons as a gastronomic delicacy, 
although to others the flesh is as distasteful as 
that of any otlu i exclusively tarrnvoi-ous am 
mal In general design it is veiy similar to its 
near relative the snipe but the woodcock is 
much the larger bird its normal weight being 
from 14 to 16 07 against the snipe's 4 oz. The 
plumage is admirably protective in its noh 
mottling of chestnut and black umlier and baflf, 
exactly matching the withered fern and fallen 
leaves of the wo^land Notwithstanding what 
has been alleged to the contrary there is no 
constant distinction in size or plumag^f lietween 
the sexes In habit the bird is stnc^tly noc 
tumal and crepuscular as betokened oy its 
large dark eyes It feeds on worms, larvae, and 
insects which it extracts from soft or marshy 
ground ot the droppinm of cattle with its long 
bill which 18 delicately sensitive at the tip 
Woodcocks pair early in February the eggs, 
four in number and blotched with russet on a 
yellowish ground are usually laid before the 
end of March on the bare floor of the wood 
During incubation leaves are heaped round the 
nest by the parent birds which sometimes carry 
their young when hatched, considerable dis- 
tances to favourable feeding grounds. In this 
process, the nestling is churned between the 
thighs of its parent, whose are extended 
to their full iengtlL Altlioo|^ the speciee is 
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rogularlr mimnt, woodcocks are to be found 
in the £ntuin Isles at all seasons, those which 
breed with us and in corresponding latitudes 
moving southwards in autumn, when they are 
replaced by immigrant flights from Scandinavia 
and northern Europe The birds amvmff from 
oversea are generally much emaciated and feeble 
it IS a cruel and senseless practice to shoot them 
in that state but it is dimcult to TOrsuade men 
to refrain from doing so, for, although wood 
cooks speedily recover condition and strength 
of flight, they soon move inland. 

It IS certain that in former times, before the 
natural forest had disappeared, woodcocks were 
far more plentiful in the Bntish Islands than 
they are now In the Description of Pembroke 
shire, written by George Owen in 1602, it is 
stated that they were taken in nets in cock 
shoote tyme (as yt is tearmed) w®** is the twy 
light yt 18 no strange thinge to take a 
hundred or sixe score in one wo^d in xxiiij 
houres ’ 

It is not surprising that such wholesale 
slaughter should have bi ought the native stock 
very low, for it was practised in spring when 
the male bird pei forms a curious night in the 
twilight, going and returning repeatedly along 
the same Tong course in wooalaiia glades Bn 
tish law provided no protection for the wood 
cook previous to 1880, when in common with 
other wild birds it was given a statutory close 
time from 1st March till 1st August 1 revious 
to that year, in many districts large numbers 
of woodcocks were shot in March and April in 
the belief that these were birds pieparing to 
migrate northwards whereas in fact they wero 
biros arriving from southern Europe intending 
to rest in the United Kingdom bubsequent 
amending Acts empower Cvounty Councils to ob 
tain an extension of close time from the Home 
Secretary, the Secretary foi Scotland or the 
Lord Lieutenant of Ireland In Dumfi lesshire 
and Galloway for instance the close time for 
woodcocks extends from 1st February to Ist 
October, thus securing protection not only to 
painng birds in spring out to immatui’e biixls 
in autumn The etfect of thiity yeais close 
time has been a remarkable increase in the 
number of woodcocks reared annually in the j 
British Isles, and further increase mav be ex 
pected in proportion as the woodland area is 
extended 

The south and west of Ireland has produced 
larger bags of woodcocks than any other part 
of the United Kingdom In the winter of 1863-4 
there were shot 1250 cocks at Muckross, in Kil 
kenny At Ashford, m Galway, six guns shot 
165 cocks in one day in January 1880, and 365 
in four days But such results can only be ob- 
tained where large woods are kept quiet Wood 
cocks, being of nocturnal activitv, resent having 
their rest l^ing broken in the aaytime There 
can be no doubt that the modern svstem of 
covert shooting, which requires that the woods 
shall swarm with noisy, hand fed pheasants and 
shall aiford two three, or four great battues in 
the season does much to scare away these birds 
which so greatly court seclusion [b ^ ] 

WoodM Tonipj#. See AcriKOMTooeis 


Woodlanctop BoofcfcMplM 

should, of course, be reduced to me 
as the forester ought to be left free to be m tbe 
woods as much as possible Still, certain books 
are necessary to be kept for Cash, Daily Istbour, 
and Piece work as regards payments to work 
men and others, and a Stock book, Sales book, 
and Ledger for timber transactions. If there 
be a sawmill under his charge, separate Mill 
accounts will also be needed, and for a home 
nurseiy a Nursery Stock book. There is no- 
thing peculiar about a forester s accounts, which 
follow the simple rules taught in ordinaiy ele 
mentary bookkeeping by single and double entry 
What is, however, seldom done, though it is in 
every instance and from every point of view 
desiiable, is that the forester should each year 
draw up and submit to the agent or ownei, 
for previous approval and orders, a detailed 
estimate of income from and expenditure ( n 
the woods and plantations When sanctioned 
this should form his plan of operations for the 
coming yeai and his authority foi incurrmg the 
chai ^es in carrying out in due season the works 
theioin detailed and approved after proper con 
sideration so that he does not require to be 
always referring again to the agent or owner 
foi orders about this or that particular piece of 
work And along with such proposals in ad 
vance for the coming year an abstract should 
also be sent showing the actual income and 
expenditure of the past year as compared with 
the forecast then previously submitted. It is 
only by having year aftei year methodical data 
of this sort vmich simplify and facilitate work 
throughout each year itself and cost no loss of 
time in unnepessaiy cleiical work that any land 
owner agent, or forester can know what the 
average gross and the net iiKotne from and the 
expenditure on the w ocxllands really amount to, 
or can theiefrom estimate with fair accuracy 
what 18 the capital value of the woodlands (land 
and timber cio|>s) regarded as an income pro 
ducing investment And such data have also 
a distinct \alue in framing a simple working 
plan foi the management of the woodlands 

[j n] 

WoodlandSf Extant and Oonditlon 

of* British —Out of a total land area of 
75 520 968 ac. (117,376 sq miles) for the United 
Kingdom, only about 3 030000 ac (4733 sq 
miles) are classibed as ‘Woods and Plantations^ 
This gives the low percentage of only 3 9, while 
tlie waste lands amount to 21 per cent and it 
is emial to less than 0*07 of an acre of woodland 

g sr head of population In no other countiy m 
urope IS there so small a percentage of wood 
land as regards either area or population, for 
even Holland (70 per cent, 0 10 ac.), Denmark 
(5 4 per cent, 0 25 ac.), and Portu^l (5 1 per 
cent, 0 25 ac.), the most poorly wooded oouotnee 
on the Contment, are better off in this respect. 
Tins excessive clearance of the primeval wood 
lands that once covered the Bntish Isles has, 
however, been rendered possible by the favour 
able influence of the Gulf Stream and by the 
abundant rainfall that can be rehed on «t all 
times of the year The rolative distnbution of 
woodlands and wastes is as follows — 


-i*! 
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Of these woods and plantations 97 7 per cent 
belong to pnvate landowners, and only 2 3 per 
cent to the Crown (administer^ by the Ooinmis 
sioners of Woods, Forests, and Land Revenues 
of the Crown). There is not a single acre of 
State forest or woodland in Great Bntain, and 
only a few hundred acres in Ireland recently 
purchased by the Depaitnient of Agriculture 
although there has recently been a g<^ deal of 
talk about State afforestation on a large scale 
(and especially in Scotland) as recommended 
in January 1909 by the Royal Commission on 
Coast Erosion and Afforestation. 

By far the greatest part of our woods and 
plantations liave been formed chiefly for orna 
ment or shelter although it is as yet impos 
Bible to Bay what total acreage is intended to 
be worked for profit From the 16th century 
onwards the woods in England (including cop 
pices, whether simple or stored with standards 
lor timber) had to be worked on rough lines 
laid down in Acts of Parliament (see Arbori 
( ULTURK and Arboriculturk, Statutes Relat 
ISO to) though these provisions were often 
habitually evaded But down to about a hun 
dred years ago the copsewoods on land unsuit- 
able for agriculture were often the most profit 
able parts of an English estate, and were let 
along with the farms, the coppice underwood 
lieing ( ut in regular rotation by the tenant and 
the timbu overwood by the owner Tlie oldest 
classes of standards of Oak and Elm &c , still 
found in copses date from the time when there 
was a lar^e demand for home grown timber for 
shipbuilding &c But during the 19th century 
the increasing supplies of then cheap foreign 
timber gradually undercut the pnces for home 
grown wood and when in 1867 the small im 
port duty on foreign timber was removed a 
slump took place in the price of home wood 
from which a recovery is now only becoming 
apparent owing to shrinkage in the worlds 
timber supply and increase in its demand. But 
the immediate effect in 1867 was to limit greatly 
the sale of home grown timber at profitabie 
pnces and the result was that manj woods 
previously worked for profit on more or less 
systematic Imes, were tnrown out of anything 
like regular management and became game 
coverts or were retained chiefly for ornament. 
But even such woods and plantations as have 
been continuously managed with a view to profit 
mostly show, m their present condition, the effects 
of the overthinning which was customary as a 
result of growing Oak trees in comparative iso- 
lation with a free growing space, for ^e pro- 
duction of strong limbs and crooked branches 
desired tor shipbuilding Undttr this method, 


originally enforced by Acta of Butinment, it 
‘Was customaiy to re^utl as neoettary tudi an 
amount of thinning as would give a distance 
from stem to stem equal to about one third 
of the height of the trees, without any remuti 
being bad to the demand of any given kiim of 
tree for light or its capacity for bearing shade 
Thus woods of Larch or ihne of 60 ft high 
would be thinned till the trees stood 20 ft 
apart and the same rule of thumb was also 
applied to Spruce or Silver Fir notwithstanding 
the fact that they are shade enduring species 
not needing a large growing space and that the 
danger of windfall must always be very greatly 
increased by such unnecessary and irrational 
overthinning Hence most of our British wood 
lands are comparatively open and conseiiuently 
often carry less, and seldom more than from 
two thirds to three Quarters of the timber per 
acre that they mi^ht oe bearing Also by keep- 
ing the woods close, the tallest straightest, and 
cleanest boles are produced and this tlass of 
timber is now usually much more easily and 
profitably saleable than the rough and crooked 
timber formerly wanted One effect of heavy 
thinning, however, must at the same time be 
noted it certainly bungs about at an earlier 
age than would otherwise be the case the cul 
raination of both the current annual and the 
average annual rate of growth This would of 
itself be, of course, of advantage to the timber 
grower both as involving less capital and as 
pving earlier returns unless (as must usually 
he expectei^ the shape, quality, and value of 
the timber be thereby affected If plantations 
be made for the special pur|io8e of glowing pit 
wood with a rotation of 30 to 40 years however, 
this method of heavy thinning might quite pro 
bably be shown to be sometimes the most pro 
fitable system to adopt But generally througli 
out Bntain the present thin and unsatisfactory 
condition of the woods and plantatieuis is mainly 
due to the erroneous notions that have untu 
very recent years obtained with regard to thin 
ning This is now better understood than for 
meny and when timber crops now matunng 
are cleared and replanted, tnicker and moie 
profitable woodlands will probably take their 
place See also Forests [J ^ ] 

Woodlandw— Manaffom^iitv Protoo- 
tionp ftnd Utlllsatiofi of Woodlakd 
Management — As in every other commetcial 
enterprise, capital is required fer the produc 
tion of timber and profit is not likely to be 
earned unless careful management be adopted. 
But this IB rendered more diflUcult from the fact 
that the capital employed consisting partly in 
land and partly in timber, is (as also in bank 
ing) of precisely the same nature as the product. 
Hence the annual foils must be so regulated as 
to enable the propnetor to harvest the largest 
possible annual increment, while duly preserv 
ing the proper amount of a growing stock of 
timber of all ages required for the total wood ( 
land area. In highwoods worked with a long 
rotation the capital in wood far exceeds the 
value of the land, whereas in copsewoods there 
IS lees difference in the amount of each part ofr 
the capital But in order to dffang ru^i i cni^ 

(o 
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faUj b s t waep capital and morement in high 
woodMf a atoek taking idionld be made amy ten 
yean or ao Where the woodland area la amall, 
working may have to be intermittent but in 
extennve woodlands the aim should be to assure 
regular aupphea of mature timber and thmninffs 
of about equal amount annually, ao as to provide 
a regularly auatamed ^Id. To secure tnia, the 
woods muat consist of a re^lar senes of crops 
varying from each other either by one year only 
(as m annual falls of Pine, Larch, ftc.), or elae by 
such a number of years that stnpe maybe grouped 
together in pen^c falls for natural regenera 
tion (as in Beech, Silver Fir, &&) The senes of 
falls need not succeed each other contiguously 
like one long anthmetical progression but they 
mtuit all be included in the area under manage- 
ment {working ctrcUy, otherwise a regularly sus- 
tained yield 18 impossible. A perfect adjustment 
of capital and product is unattainable, but the 
aim and object of any sound scheme of manage- 
ment (irorirtn^ plan) for woodlands intended to 
be worked on purely business principles is to 
try and bring the woods as near as possible into 
an ideal state or normal eondttion^ which would 
consist in-~^l) a normal tucceaton ofcropt of all 
ages from seedling up to mature tree, each age 
class occupying an equal or equally productive 
area (2) a normal density or full stock through 
out each such area (3) a normal increment or 
rate of growth in each crop fully proportionate 
to the quality of the soil and (4) a normal die- 
tnbution. of the annual faUe arranged in the most 
advantageous manner Given these four ideal 
conditions, the results secured would be — (1) 
a nof'mal gromng stock or capital in wood, with 
a regular senes of annual or penodic falls dis 
tributed over the working circle and (2) a normal 
increment or annual production of ^ ood propor 
tionate to the quality of the soil and the climate 
The nearer the actual condition of woodlands 
approaches to this ideal normal condition, the 
greater are the advantages secured by having 
a regular annual supply of timber to meet local 
demand and a regfuW income from its sale 
cheaper and more efficient labour through em 
ployinent being more regular, and less ^nger 
from windfall, insects fungus diseases, &a while 
the only drawbacks are that in trying to attain 
the normal ccmdition some crops may have to be 
cut before being fully mature, and others may 
have to stand for some years after they have 
already begun to sink in rate of growth 
The normal capital in wood need^ in timber 
growing may be roughly estimated as equal to 
i (annual fall x numbw of years in the rota 
tionX ^be annual fall being the number of acres 
felled multiplied by the ^eld per acre in cubic 
feet and each annual fail removes the normal 
yield throughout the whole woodland area, in 
the shape ox the complete growth of each suo- 
ceseive year throughout the whole pmod of 
rotation, which is actually stored up in the 
mature trees felled. Si^, for example, that a 
simple coppice is worked with a rotation of 10 
years then m spnng (just after a fall) the crops 
on the ground will relatively be 0 1 2 7 6, 

9 years old, and in autumn gust before a fall) 
1, S, 3 ^ 9» 10, and the avenge of these two 


senes, taken in summer will give 14, 

I 7i, 8|, 9j^, while the sum of all the 10 factors m 

this anthmetical progression will be ^10 x 

and this m the case under considention means 
the produce per acre obtained at 10 years of age, 
multiplied by half the number of years (10) in 
the rotation. And it is the same with highwood 
crops worked with a rotation of 60 to 1(X> years 
or more whether they be treated by annual 
clear fellings, or by several annual falls being 
grouped to form a penodic fall for purposes of 
natural regeneration 

These are the fundamental theoretical pnn 
ciples upon which woodland management m 
btUed and their application consists m fiivt of 
all subdividing the total area into oonvenietit 
blocks and oompartments, forming the perma- 
nent framework for future administration and 
then (if necessary) forming working circles (f<rr 
simple coppice oopee witn standards broad 
leaved hi^woods, and conifer high woods) each 
containing the whole of the regular senes of 
annual or periodic falls for the areas, subject to 
the same aetails of treatment Hitherto Uiese 
principles have been to a great extent disre 
gardea in Bntain but they will need attenti<»n 
if any great national scheme of afforestation be 
undertaken A register has then to be drawn up 
of all the woodlands, to arrange them in their 
several periodic age-classes (0-20, 20-40 years, 
&c ) and see how this corresponds to a normal 
age class distribution, and also to consider which 
of them should come to the fall within the next 
10 years or ho — average sample plots being care- 
fully selected and measured where it is desirable 
to ascertain the quantity of timber and the cur 
rent annual increment throughout these matur 
ing or perhaps overmature parts of the wood 
landa When field work of this description is 
completed a tabular working plan can be drawn 
upfoi the next 10 16 or 20 years indicating how 
tne wishes of the proprietor can probably best 
be attained and by a revision of this every 10 
years or so a sound scheme of management can 
be gradually introduced with regard to felling, 
thinning natural regeneration or planting 

The V^aLUATioN of Woodlands takes place by 
means of formulae based upon the general for 
niula for summarizing a geometrical progression, 
as all summarizing or discounting of money 
inxested in or derived from wooc&and opera 
tioDs has to be dealt with stnctly by compound 
interest In such calculations it is best to take 
3 per cent as the usual rate of mterest, for arbi 
trary raising or lowenng of the percentage may 
easily lead to calculating results always very 
diveigent, and often contrary to common sense. 
The capital in woodlands (land and growing 
stock) may be valued by four different methodi, 
by estimatmg (1) the actual cost of production 
(so far as ooncenis the timber cropsX (2) the 
market value if sold or compared with similar 
adjoining properties, (3) the prospective value 
as to future net income, or (4) Uie capitalized 
value estimated on the average net income 
(where C = 1(X) x net annual income atTjs per 
cent) This last method is that adopted m 
valuation for saocession duty, but a shding scale 
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the oemtml Tmlue ecootding to the m 
ol the moomuig l^tenuit. In all ceeee of wom 
knd valnatioti only net moome ehould be taken 
into odculation. And to eetomate the trae re- 
tnrna from woodland crops aa to thinnings at 
different times, as well as the mature fall, the 
age at which each thinning is made must be 
noted and the net income therefrom must be 
capitalized to the time at which the mature fall 
IS made 

Woodland PaomcnoN is that branch of 
fotestry which treats of the prevention of and 
remedy for damage of any sort, whether directly 
or indirectly due to human actions, farm live- 
stock game rodents, birds, insects, fungus 
diseases weeds, wmd, frost, or any other cause 

1 With rejford to human actions in all coun 
tries possessing extensive forests special forest 
laws nave been found necessary to afford ade 
quate protection but in the United Kingdom, 
with its paucity of woodlands and almost entire 
absence of State forests, the only legal protec 
tion given to woods and plantations or to trees 
and shrubs is that provided bv the ordinary 
criminal and civil law (see Arborioulturb, 
Statutes Relating to). This covers damage 
by tiieft, malicious mjury, erection and mam 
tenanoe of boundary marks, regulation of com 
monage and rights of user, trespass, carelessness, 
and fires (which frequently prove the most serious 
of all see Fires in Woodlands) 

2. Wuh regard to farm Iwe stock, the only 
suitable method of securing protection against 
damage by horses, cattle, or sneep is to enclose 
and mnce the young plantations for at least 
10 or 12 years m mu<m the same manner as 
against deer and ground game (see Fence Posts 
and Fences) This is a precautionary measure 
adding to the original cost of a plantation for 
though the owner is not bound to fence he 
must abide by the consequeDc*es of not doing so 
although a civil action might he against any 
neighTOuring proprietor whose cattle strayed or 
trespassed into and damaged the plantation but 
if a plantation immediately adjoining a highway 
remains un fenced, the owner cannot complain 
if cattle stray on to it from the highway, and 
must bear any loss caused thereby In countries 
like France, Germany Italy, India, &c, where 
woodland grazing is of importance, the action 
of proprietors and of graziers is usually limited 
hy rules framed under Forest Acts and having 
the force of law, oonoemmg such matters aa the 
closing of falls beanng young crops, adequate 
supervision, prohibition of grazmg during the 
night, or of dnvmg herds mto the woods too 
soon in spring &c. 

3 With roaard to game, the damage may vary 
greatly both as to its nature and its extent 
acoording to tbs daas of game and the same 
may be mid as regards the best method of 
almding Ifiie protection necessary m each case 
(see Game— Damage to Woodlands). But al 
though red deer and roedeer (see Bed Deer and 
Roedeer), and hares and rabbits (see Hares and 
Rabmts) may be kept out fencing and wire 
netting (at an outlav which adds considerably 
to the pnme cost of the plantation, though it 
durald prcqperly be debited to the gaM aooountX 


yet there is no poasible pFOteetion against blaek 
cock, except constant endeavofurs to keep down 
their numbers by shootmg them dunng tne open 
season. As blackcock {Tetrao teiruf) increases 
rapidly among the long msses and other weeds 
which spring up stron^y when poor graaing 
tracts are encloM and planted, they constitute 
one of the great dangers to which young conifer 

f lantations (and especially of Larch and Silver 
'ir) are now expos^ in the Highlands of Scot- 
land. 

4. With regard to the smaller rodents, wood 
lands have to be protected against souirrels, 
mice and voles, which all do considerame dam 
age when allowed to increase m large numbers 
(see Squirrels and Mice and Voles) Through 
out the north of Scotland the damage done l)y 
squirrels gnawing the bark of young polewoods 
and older woods of Pine and Larch was so great 
that squirrel clubs had recently to be formed 
in Ross shire and the adjoining counties and by 
paying threepence a tail for sevend thousands 
of squirrels, their numbers have now become 
gxeatly reduced. But constant shooting (espe 
cially during nesting time) is needed to keep 
this destructive, though pretty, little animal in 
check Mice and voles can liest be kept down 
by protecting their natural enemies among buds 
and other animals, such as owls, buzzar£, kes- 
trels, weasels, hedgehogs foxes, Ac. but when 
they increase in large numbers and become a 
plague (as in Perthshire in 1863, and in the 
south west of Scotland in 1692), one of the best 
ways of getting rid of them is by poisoning with 
phosphorus paste added to oatmeal laid in drain 
pipes scattered throughout plantations 
5 With regard to birds next to the game birds 
blackcock, ptarmigan and capercaillie, the most 
destructive kinds are the wood pigeons among 
the Columbidse the common jay and the nut- 
cracker among the Corvidae the chafllnch the 
mountain fin^ and the hawfinch among the 
Fnngillidae and the common crossbill (I^xia). 
These can only be kept down by shooting when 
they begin to become troublesome and especially 
as regards wood pigeons the interests of the 
former and the forester axe in this respect iden 
tical for they are very destructive to acorns, 
beech mast, &c when swarming in large flijj^hts 
Fortunately however most bix^s, and especially 
the song birds, are insectivorous and therefore 
useful in keeping down msects. Starling, cuckoo, 
tits, swallows, fiycatchers wrens, Ac. are all 
thus useful while owls (except the great owl) 
and the black headed gull also help to keep 
down mice and voles. Birds that are on the 
whole more useful than destructive include lap 
wing plover, bullfinch goldfinch, greenfincn, 
woc^peckers thrushes ana blackbirds as regards 
insects and crows, rooks, and jackdaws, buzzards 
and kestrels as regards mice and voles The 
bMt mode of increasing the number of useful 
birds and thus protecting the woodlands, is to 
erect nesting boxes high up on trees. 

6 With regard to insects, the best general 
protective measures are cai^ul deamng and 
weeding of young plantations, and thinni^ and 
tending of all ol&r woods mixing the difrarent 
kmds of trees m groups aooordiiig to the different 
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kinds of toil and sitoation, remonng quickly all 
dead steins or branches and the debns left after 
thinning or felling and rectif^g damage done 
by natural agencies while the special protec 
tive measures include also peeling the rark of 
all trees, and especially coniferous timber, which 
have to remain for some tune in the woods after 
felling (though a few unbarked logs may be left 
here and there temporarily to act as decoy stems 
for bark beetles, to oe removed and barked after 



Fig 1 --Orubbing Stump with Monkey Jaok 


the eggs are laid, but before they aio hatched 
out) grubbing up stumps, wherever a good 
market for firewood makes this practicable and 
taking measures to increase the number of in 
sectivorous birds and of parasitic msec ts (Ichneu 
monidee Braconidae &c ) which prey upon the 
destructive kinds 

7 Protection against weeds is only obtainable 
by soil preparation previous to planting, and by 
careful cleaning and weeding till the young 
plantation establishes itself (see Plantations 
Cleaning of). 

8 Protection against fungus diseases^ often very 
destructive in conifer wooos and plantations, can 
best be obtained by caiefully carrying out the 
general piotoctive measures indicated abo\e for 
insects though special diseases require special 
measures (see Fungi) 

9 Protection against injuries due to inorganic 
causes or injurious influences in soil or atmosphere 
may vary greatly according to the nature of the 
inducing cause and the special measures which 
experience shows to be most useful will be found 
inaicated in the various articles on Frost Heat 
Lightning, Wind &.c 

Utilization op Woodland Produce is one 
of the four mam branches of instruction in mo 
dern forestry its object being to instruct those 
engaged in growing timber and minor produce 
in aU that affects the technical qualities and 
uses of the raw material they bring to market, 
and thus enable them to supply so far as 
possible, the special demands as to kind, qua 
lity, and most suitable diiuenaions and assort 
menta The technical properties, practical uses, 
and market value of timber depend to a great 
extent upon the anatomical structure ana the 
chemical composition of the different kinds of I 
wood (see Timber) and of course, a large demand 
bemg constant, the market value is proporuon I 


ate to the qoalitv to anjr moifie purpoML The 
pnoes obtainable for timber vaiy greatly in 
different looahties, while its value in the wooda 
depends on its distance from the sawmill or the 
place of consumption Its value in situ may be 
estimated by deducting the cost of transport, 
and about 16 to 20 per cent for the timber mer 
chant s profit, from its market value at the place 
of sale and of course this shows the importance 
of good roads and easy lines of transport In 
1908 the average value of some of the chief 
kinds of British timber in the woods was per 
cubic foot — Norway Spruce, 3d to 6d Sc^ts 
Pine 4d U 6d Birch and Alder, 6d Ash and 
Larch, lOcf to Is Beech Is IcL Oak, lOef to 
2s ed. 


Woodlands allow of thinnings every 6 to 
10 years before maturing to give their final 
yield in timber and they alst) give minor pro 
duce in the shape of tree seeds, resin tannmg 
bark &c liefore or at the time of the cutting 
of coppice and the felling of standard trees and 
hii^hwoods Coppices and small thinnings are 
cut with hand bills or billhooks, while axes and 
saws are used for felling timber and when 
stumps aie removed they have to be extracted 
by jacks and other machines giving strong lever 
ag( such as the Hawk eye (horse power) and 
the Austialian Monkey jack (screw power). 
The most eftective bills for ccmpicing are those 
that are well balanced and faiily heavy, and 
the best stroke can be given when the pole is 
bent slightlv down with the left hand so as to 
give a clean smooth cut as near the ground as 
possible (see also Coppices and Osiers) In 
tell mg large poles and mature trees the use of 
axe and saw is general and the best season is 
autumn and winter when there is least sap (see 
Felling oi Timber) 
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Felled timber should be removed from the 
woods as soon as possible, and comfers in par- 
ticular are almost certain to become infested 
with bark beetles if left on the falls after May, 
unless the logs are peeled. If timber has to 
be stored m depots before conversion, it should 
be raised well off the ground, and conifer logs 
should also be barked The of cuttmg and 
sorting 12 to 16-year old coppices vanq^ from 
about lOi. to 15< per acre, according to thick 
ness of crop while the cost of fel^g, tnm 
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miDgi mkI logging timbor io iboot 1«. 6cL to 
ii.6<i£perkMiaOT60oiLft. lor oonilm uid ooft- 
woodi,^ to 81; lor moot hardwoods, and 2a 6d 
to 8a 6dL lor Oak and Ash. The marking with 
oenal numbers of trees and logs or lots of timber 
can best be done with a revolving numbering 
hammer (GM^hler’s). 

Coppices are usually sold standing either 
privately or by auction, at so much per rood 
or acre, to be cleared by a fixed date (end of 
liforch for ordinary coppice, middle or end of 
May for oak bark coppices), the poles to be 
reserved as stores or standards being marked 
with a nng of whitewash or paint about 5 ft 
up Oak bark coppice once very profitable 
hardly pays now and most of the coppices of 
this kind have been or are now being converted 
into highwoods (see Harking) while hurdle 
makmg is now also almost a lost art 

In Britain timber is sold by public auction 
by tender or by private contract and it may 
be sold either standing or felled Where prac 
ticable, it 18 usually l^st to sell it standing at 
fixed rates for first and second class dimensions 
(also to be fixed) with a reasonable deduction 
in case of unsoundness (see Tiurer Measure 
ment) Felling of timber sold standing may 
either be done by the seller or the buyei but 
the proprietors own men are more likely to be 
careful of his interests with regard to ^mage 
to fences, other trees, underwo^s, &c such as 
often gives rise to disputes. If timber be felled 
before selling the landowner (unless he has a 
sawmill) is sooner or later forc^ to sell even if 
he does not get a fair pnce for it and in any 
case he is practically defrauded of part of the 
value of the timber where rings are formed to 
keep down the sel ling pnce locally and then to 
hola a * knock out sale among the timber mer 
chants themselves In whatever manner timber 
be sold, the conditions of sale should include 
stipulations regarding mode and time of pay 
ment, and mode, time, and route of extraction 
and also provision in case of the buyer failing 
to satisfy all his covenants. 

In Britain the transport of timber from the 
'a oods to the sawmill or railway &c , is mostly 
by horse and cart or wagon, both the foui 
wheeled timber cart and the two wheeled janker 
or timber bob with broad flanged wheels 
being largely used for this purpose But trac 
tion engines are also used for heavy road traffic 
and on some estates (e gr Oanonbie in Dumfries 
shire, and Bowmont in Roxbmghshire) portable 
tramways are employed. ^Sre digging is 
mostly done by horses, but on the Continent 
oxen are largely used. Dragging of heavy logs 
can be facilitate by the use of a dragging shoe 
and by raising the ends on little sledges and 
the slegiag of poles and logs might with profit 
be far mc^e lai^ly adoptea in mlly woodlands 
than IS yet the case in Bntam. The cost of cart> 
ing vanes greatly according to kind of wood, dis 
tance gnuuent of road, state of weather, ^ but 
is usually about Id to per cu ft per mile up 
to 4 to 6 miles, and a cu ft per mile b^ond 
that Carting is generally cheaper wherever there 
is a good network of metalled roads while tram 
ways (best gauge 24 in )are only cheaper when the 
Veil. xn. 


land islevel orslightlydownhin and the gradient 
slight, bat the use of a traction engine and goods 
wagons 18 economical when long oietanoee have 
to be covered, and especially if conversion can 
take place at a sawmill in or near the woods 
before transport Bailway transport is in Bri 
tain regulated by the general railway classifica- 
tion of goods, which presenbea the method of 
measurement and classifies the rates payable 
for different kinds of timber Transport on 
inland waters can take place by loose dnfting 
or floating in rafts. Floating is customary in 
Strathspey but many of our inland waterways 
might he much more utilized thus, as all of our 
conifers and most of our broad leaved trees are 
floatable and ^ ater transport is cheapest. 

The durability of timber can be greatly in 
creased b} promr seasoning (see Seasoning op 
Timber) and oy inipiegnating it with anti 
septic and therefore preservative substances 
(see Timber Preservation) among which creo- 
sote and napthalin are chiefly used in Britain 

The utilization branch of forestry also in 
chides instruction concerning woodland iiidus 
tries, such as estah sawmiTls preparation of 
wood pulp and cellulose (see CelliiosfX the 
burning of charcoal (see Charcoal) lesin tap- 
ping and the preparation of tuij^ntine and 
rosin preparation of potashes and acetate of 
lime tne profitable use of sawdust and small 
^aste wood (see Sawdust), and giazing in wood 
lands, which are often profitable in extensive 
forests, and more especially when these me 
located at a considerable distance from large 
wood consuming centies ^3 

WoodlandlSf Valuation of art 
Woodlands— Management I rotectiok, and 
Utilization op 

WoodlOUOOf commonly called the * slater’, 
frequently causes serious damage 111 hothouses 
See arts Onibcub Armadillidium 

Wood PlffOOn, or the King dove (Columba 
palumbtui) is the largest and commonest of the 
four Bntish species o^igeon It is well known in 
every part of Great Britain but is much mf»re 
numerous in the east than in the west Its depre 
dations are so great as to (ause severe loss to 
agriculturists in many parts of England, and its 
suppression has become a mattei of some urgency 
Its food consists of seeds and gram of all kinds, 
peas ))emes, turnips &c In the country gene 
rally its extreme snyness makes it very dimcult 
to approach and secures it comparative safety 
but in the London parks where it has now 
for many years successfully established itself, it 
has l^ecome so tame as sometimes to feed out of 
the hand. The Ring dove is found during the 
warm weather throughout the wooded districts 
of Europe and in North Africa while in the 
colder seasons it deserts the more northerly 
regions, and its numbers are proportionately 
increas^ in the south In the winter it goes 
about in large flocks, but in summer it is usually 
seen in pairs. The nest is of very flimsy con 
struction, consisting of a few twigs laid cross- 
wise on a tree In it are deposited two, or 
occasionally three, white eggs. Two or three 
broods are produced in the year The Ring 
dove denves its name from the patches of white 
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irs 

•a each side of iti neck. In flight it la eaailj 
inoogmzed bj two conspicuous white bars across 
the wings. [h a. b. x.1 

Wpodrush, or Fl^ld Woodrush (/a- 
fii2a oampestnsSf is a perennial creeping herb 
belonnng to the nat. ord. Juncacee. unlike 
its remtion the tiue Bush (JuncusX this species 

g refers dry landy and in poor, dry, sandy and 
eatby pastures often accompanies such grasses 
as Sweet VernaL Scanty tufts of the foliage 
^readily grazed bv sheep) appear on the ground 
m early spring, when, with its flat leaf blades, the 
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1 Vertical aeotlon of flower S Ftult 

Woodrush is often mistaken for grass. Such con 
fusion 18 , however, impossible ^en we observe 
that the leaf blades are arranged in several 
(not in two) rows, and Uiat the margin of 
each blade bears a conspicuous fringe ol long 
white hairs In April or May, leafy stems, 
often only 3 or 4 in high grow out from the 
tuft of foliage. These terminate in branches 
clotheo with compact clusters of minute dark 
hued flowers, which ripen and form one-cham 
bered capsule fruits, ea<m containing three seeds. 
Thus Woodrush can not only propsgate from 
the creepmg underground stem, but can also 
spread freely by se^is. The simplest plan for 
keeping it down is to foster luxuriant growth of 
the associated grasses by topdressing with smt- 
able manures. 

Several species of Woodrush are tall shade 
plants often abundant in woods on sandy soils, 
ag Great Woodrush (Lusula ^vaUpa% with 


leaves often several feet long, capable of retain 
mg tbeir verdure throughout the wmter 

[a ir ic*A.] 

Wood 8orrol (Oxah$ Ae^ioiaUaX 80 iiie> 
times called Shamrock, is a perennuJ herba- 
ceous shade plant belonging to the nat ord 
Oxalidaceae It is common in woods in Britain, 
throughout Europe, in Central Asia, and m 
North America. Underground, there is a hon 
zontal stem (creeping rootstock) covered with 
scales (persistent ba^ of leaves) From the 
growing apex of this stem a tuft of leaves springs 
up, witn a charactenstic leaf blade divided into 
three leaflets radiating from the apex of the 
leaf stalk The leaflet when chewed nas an acid 
flavour due to the presence of acid oxalate of 
potash Along with the leaves there appeal in 
early spring smitary white flowers veined with 
pm pie which when npe form chambered cap 
sulea each chamber containing two glosf^ black 
seeds [a n. M a ] 

Wood Woopo. See arts. Sirkx. 

W€M>I — The woolly covering of tlie sheep 
forma the most important raw material era 
plowed in the manufacture of textile fabrics 
that are used for clothing in which warmth is 
a desired feature It also enters largely mto 
the composition of other textures than clothing 
fabt ics, as, for instance, carpets, tapestries, ana 
upholstin cloths Wool is a modification of 
hair it glows in the same manner, and is 
similar in chemical composition In physical 
structure howe\er it is materially amerent 
from hail, and it is to this difference that the 
mateiial owes its great value as a textile fibre. 
Cxiinmercially the produce of the Angora, Ti 
betan and certain South American goats, and 
of the camel which more nearly approaches the 
HiiiKturt of hail is classed as wool but the 
supply of these fibres is very much less than 
the supply of wcK)l In its natural condition 
the sheep grow s both wool and hair but in the 
domestic animal, consistent caie and cultivation 
during succeeding generations, together with 
careful selection in breeding have so improved 
I the character of the covering that in the best 
fleeces the hairs are entirely absent or are of 
infrequent occurrence Under unfavourable 
conditions, however sucli as continued exposure 
to inclement weather sheep always tend to 
grow hairhke fibres (teimeid kemps*) mixed 
with the wool 

The Growth of Wool. — Wool grows from 
a hair follicle or gland situated in the middle 
layer of the skin The gland secretes a lymph 
like liquid from which by the process of growth, 
the fibre is gradually developed, being com 
posed ultimately of cells of dinerent forms and 
properties. The gland secretes also, and sup- 
plies to the fibre, an oil which, acting as a lu 
bricant, makes the wool flexible this oil forms 
a true constituent of the fibre. In adchtion, 
a hxty substance, known as ‘wool grease or 
‘wool yolk’, 18 poured on to the fibre before it 
reaches the surface of the skm by the sebaceous 

S landa The wool grease covers the surfim of 
tie fibre, and serves to protect it hmn me- 
chanical injuzy dunng its growth, and at the 
same time prevents Uie fims from beoommg 
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matted or felled tegeliher mi the iheep^ body 
Tbe sweat fraa the amiaal'— termed juta^-aad 
extraneous matter such as earth, sand, eoods, 
and particles of i^egetable matter, also adhere 
to the fibres. Before the wool can be used for 
textile purposes the fatty oovenng, the sweat, 
and the otner impurities have to be removed, 
but It IS neoeiiBai 7 for the natural oil to be 
retained in the fibre or the wool will lose 
much of its pliable and resilient natura 
Structure op Wool. — The wool fibre, when 
observed under a microscope in the clean con 
dition has the appearance of a solid rod covered 
on the surface with irregularly shaped scales 
which project from the root to the tip of the 
fibre, and overlap each other like the scales of 
a fish or the tiles of a roof Generally the fibre 
IS cylindrical in cross section, but in some cases 
the form is elliptical It is built up of a vast 
number of mdividual cells, which are in three 
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senes (a) An outer or epithelial layer of flat 
cells which form thin broM, irregularly shaped, 
homy scales oovenng the entire surface of the 
fibre and projecting from the root to the tip 
In some wools each cell appears to completely 
surround a fibre, but in most cases longitudinal 
stnations are ob«wrvable The rear edffe of each 
scale IS securely embedded in the nbre the 
forward edge, where it overlaps the preceding 
scale may lie fiat to the surtace, or protrude 
more or less freely from the body of the fibre 
The former condition is commonly found in 
coarse wools, and the latter in the finer va- 
netiea The presence of the scales, and the 
direction in which they point, can be detected 
by holding a single clean fibre between the 
fingei and thumb of each hand, and drawing 
the hands j^ntly apart the end nearest the 
tip of the fibre readily sl^ whereas the root 
end remaics statmnary The form of the outer 
scales affe^ the lustre and the i^rmking or 
^felting pnmriy of the wool if Um ecales are 
oompratively lai^ and he flat to the eurlaoe 
of the fibre ae represented at a in fig 1, the 
wool IS Instrous but, on the other han^ if they 
are small, and have free protruding edges, ss 
diom at B m fig 1, the wool is dull in appear 
anea, but m generally a good felting wool The 
aamlier of stnfM scales per mch vanes from 


about SOOO in the fine merino weeds to about 
1400 in the long English wools. 

(6) The eortieal substance withm the outer 
scales, which forms the bulk of the fibre, eon- 
sists of narrow cells each of which tapm to 
a point at the ends. These cells dovetail with 
each other in the manner represented at o in 
fig I and form a dense compact, elastic struc- 
ture which, on account of the oellular formation, 
absorbs moisture very readily Thie is an im- 
portant feature to the dyer, as it gives tlie 
material a strong affinity for colounng mattsra, 

(c) The centre of the fibre consists of me- 
dullary cells, which are rounder and generally 
larger than the surrounding cortical cells These 
cells may be in a single senes, or in several 
senes arranged side by side in some cases they 
form a continuous line in the fibre, but in 
others they occur only at intervals The me- 
dulla provides an internal channel for the flow 
of the lymph which nourmhes the fibre dunng 
Its growth There is no sharp line of division 
between the three parts of a fibre, and in the 
fine vaneties of wool the presence of the me- 
dulla frequently cannot be detected but it is 
generally observable in coarse wools and in the 
wool hairs. In w(H)1s that are naturally black 
or coloured the matter to which the fibre owee 
Its colour 18 chiefly situated as a granular pig 
ment lietween the medullary cells in some 
coloured wools the colouring matter also per 
meates the cortical cells 

( HBMiCAL C oMPosiTioN OP WooL — The fibre 
18 gelatinous, and in the clean condition is com 
posed of carbon hydrogen oxygen nitrogen, 
and sulphur These elements however, are not 
present in constant proportions hence a definite 
chemical formula cannot be assigned to wool 
It IS similar in composition to horn whalebone, 
feathers, &c consisting of a substance to which 
the term keratine is applied the avera^ per 
centage of wool keratine is carbon 51 hyarctfea 
7 oxygen 21 nitrogen 17 and sulphur 4 Sul 
phur IS the most variable constituent, and la 
found to range from 2^ to 5 per cent its jpre* 
sence in certain circumstances is a disadvantage 
in dyeing because when lead is present in the 
dye solution the sulphur in the wool oombinee 
with the lead and forms sulphide of lead, which 
makes the colour appear duller When wool is 
burned an ash m left amounting to about ^ per 
cent which consists chiefly of phosphatee of 
lime and magnesia, and sulphate and carbonate 
of lime 

AcTIOX of CHKlirCAL SUBSTAJICWI ON WoOL. — 
Strong alkalis, such as caustic soda and oaiisttc 
potash, have a most injurious effect upon the 
fibres at any temperature and even a dilute 
solution (from 2 to 4 per cenO at boiling tern 
perature will dissolve wool The earbooates of 
B()dA and potash if strong and at high tempera 
tures, will also destroy the fibres , but in weak 
solutions and at moderate temperaturee they 
are not injurious, and are largely used along 
with soap in scounng wool liiki alkalis euoh 
aa borax, phosphate of soda, and ammoBUL m 
weak solutions, are also unmiunous. Dilute 
mine acid, when boiling, tenos to turn wool 
patnaaeiitly yellow this amdielirequeBlly used 
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to stnp the colour off shoddy — that is made from 
dyed rags— in order that the material may be 
re-dyed. Hot, concentrated, hydrochlonc and 
sulpnuric acids will destroy wool, but in dilute 
solutions (not exceeding 3 per cent of acid) 
these acids, even at high temperatures, have 
very little effect on the fibres further than open 
ing out the surface scales and thereby making 
the material harsher to the handle Sulphuric 
acid, however, has a very destructive action 
upon vegetable matter, and frequently advan 
tage 18 taken of this in removing vegetable 
matter when there is a large quantity present 
in the wool 

Physical Propertibs or Wool — The quali 
ties or properties in wool which influence its 
value and suitability for different purposes, and 
by which it is judged, are strength and elas 
ticity trueness of fibre fineness softness and 
flexibility cuiliness or waviness length and 
uniformity of staple lustre felting property 
hygroscopicity amiii y for colouring inatteis 
natural colout freedom from vegetable inipuii 
ties and kemps and quantity of wool yolk 

Strength and hlaaticity — Wools vary ^^reatly 
m tensile strength and elasticity according to 
the breed of the sheep the quality of the wool 
and the diameter of the fibre A coarse fibie 
18 stronger than a fine fibte, but in pioportion 
to its thickness the latter is generally stionger 
than the former The peculiai cellulai ai range 
ment renders the structure very firm fiixihlo 
and elastic a fibre can be bent or turned anv 
way without injuiy and when subjected to 
pressure the cells offer t*esistance so that when 
the pressure is removed the material t etui ns 
to its former condition The degree of elasti 
city may be noted by gradually sti etching out 
a fibre until it breaks — if the elasticity is good 
the two ends shrink and twist up but if de 
ficient in elasticity they do not alter much m 
position Both strength and elasticity are veiy 
important in spinning and weaving and in the 
felting process in enabling the fibres to stand 
the strain to which tb^ aie subjected. 

Truenesa of Fibre — Uniformity in strength 
throughout the length of the fibies is of gieat 
importance to the spinner, because if they con 
tain weak or tender places they are ha ole to 
break at these positions. This results in a 
decrease in the average length of the vool 
while the short broken ends of the fibres will 
in combing, be taken out as waste. Tender 
wool IB grown during the penod that a sheep 
18 m bad health, or is sufleiing fiom want of 
proper nourishment, or from cold on the re 
turn of normal conditions the fibres regain their 
strength but the tender part in the fleece re- 
duces the value of the wool for anv purpose 
and may render it quite unsuitable for certain 
uses. 

Fineness, — Fibres vary in fineness to a con 
Biderable extent, not only in different breeds, 
but also in the same fleece. It is necessary 
however, to consider fineness in relation to 
length, because as a rule, fineness is proper 
tionate to length If other pixiperties of wool 
are equal the finer the fibre is, the better it 
is for textile purposes, because for a given size 


of thread more fibres are required if they are 
fine than if they are coarse A greater number 
of fibres makes the thread fuller, and the cloth 
has a supenor appearance and handle Also 
a finer thread can be spun from a wool that 
18 superior in fineness. Merino wools vary in 
diameter of fibre from in to in, 

although the latter is exceptional Southdown 
wools range from in to in m dia 
meter while in the long lustrous wool the 
diameter vanes from in to in 

Softness and Flexibility — These properties, 
to a large degree, vary according to ^e quality 
of the wool fineness, softness, and flexibility 
almost invanably go together, and it is gene 
rally found that wool from a pure breed is 
softer and more flexible than cioss-bred wool 
The nature of the outer scales largely influences 
the pliability of wool if the edges of the scales 
are free the wool is soft and yielding, wliereas 
if the scales fit closely to the surface, the fibres 
are stiffer and are not so easily twist^ together 
in the thread For very many purposes wool 
of a soft pliable nature is essentisd, and the 
softer it IS the greater is its value but in some 
cases — eg Scotch tweeds in which crispness of 
handle is a distinguishing feature — wool with 
a somewhat harsh handle is more suitable than 
a veiy soft wool 

Curliness or Waviness — In short, fine wools 
the fibres have a characteristic twisted or curly 
foim the number of curls per inch ranging 
from 18 to 30 according., to quality The num 
bei of cui Is appears to vary in relation to the 
fineness of the fibte thus in medium wools 
the number vaties fiom 10 to 18 per inch, while 
in the coarse lustrous wools the formation is 
more of a vavy than a curly cliaiacter, Lin 
coin wool having from 3 to 5 waves per inch, 
and mohair 1 or 2 Ihe curly formation ap 
pears to be due to unequal contraction of the 
surface of the fibre— caused by iriegulanty m 
the giowth and arrangement of the cortical 
cells, and uneven drying of the fibre If wool 
18 immersed in hot vatei and then dried in a 
sti etched condition the curliness is removed, 
but if again wetted and allowed to dry without 
tension it regains its curly form The curliness 
adds to the spinning quality of the wool be 
cause the fibres adhere to each other more 
readily in the thread it enhances the elasticity 
and springiness of the material into which the 
wool IS made, and in the felting of wool it 
assists in the interlocking of the scales. 

Length ami Uniformity of Staple — Wool grows 
in the form of staples or bunches of fibres in 
which each fibre has the same degree of curb 
ness or waviness, the latter property thus ap- 
pearing to have some influence m producing 
the staple formation The staples in a fleece 
are reaail^y separated from each other, whereas 
the individual fibres in a staple are only sepa 
rated with difficulty when the grease is present 
The stapled arrangement prevents water from 
penetrating the wool during its growth, and by 
holding the fibres together protects them from 
injury Uniformity in length of the inmvidual 
fibi'es in the staples is important ‘ tippy ’ wool, 
in which the staples taper rapidly to a Up or 
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point, 18 wasteful for combing purposes, becauae 
It contains a large proportion of short hbre 
and only a small proportion of long fibre. The 
length of staple, by which is meant the average 
length of fibre in a specimen, vanes exceedingly 
in different breeds, and frequently in the same 
fieece It ranges from 1 to 4 in in fine merino 
wool to from 8 to 15 in and upwards in Ions 
histious wools, while between tne extremes all 
degrees of length are produced by the different 
pure breeds and crossbreeds. If other condi 
tions are equal, the longer wool is, the better 
aie its spinning qualities, and the stronger the 
n* 8 ultant threi^ also the thread is cheapet to 
pxoduce, because less twist is required in giving 
the necessary cohesion to the fibres 

Lxutre — This property varies according to the 
manner in which the light is reflected from the 
surface of the fibre, and is therefore chiefly de 
pendent upon the form of the outer scales The 
tong Lincoln and Leicester wools and mohaii 
and alpaca are comparatively thick in the fibre 
with large scales lying flat to the surface, which, 
being smooth reflects the light directly to the 
eye of the observer hence the lustre is de 
vel<>])ed in the highest degree in these wools 
On the othei hand short merino wools have 
a fine fibre, curly form, and small scales with 
protiuding edges the surface of the fibre is 
rough consequently the light that is reflected 
IS oispersed in all directions, and these wools 
aie dull in appearance Howevei in any class 
( f wool the t Hitter the lustre is, the more valu 
able IS the wrKil if other things are equal The 
lustre 18 the most impoitant feature of the 
blight wools and as the property is chiefly 
dependent upon the retention of the polished 
suiface of the outei scales, an} treatment that 
w ill injunously affect the latter must be avoided 
Acids, caustic alkalis, strong scouring solutions, 
and hot watei are liable to corrode the horny 
tissue of the outer scales and thus diminish 
the lustre Some of the mechanical processes 
through which wool passes tend to roughen the 
surface of the fibies, hence the wool is pre 
viously oiled in ordei that the fibies will glide 
over each other with as little friction as pos 
Bible The oil that is used must be readily 
saponifiable, because it has to be scoured out 
of the material at a later stage of the process 
of manufacturing Gallipoli olive oil is found 
to be one of the most suitable 
Fdting Property —In the ‘felting* or ‘mill 
mg of wool the fibres may be matted or inter 
lo^ed together (either in the fibre condition — 
producing felt — or in the woven cloth) to sucli 
a degree that they almost lose their identity as 
separate fibres. In the process of milling the 
material is moistened with soap and water and 
18 then heavily pounded or pressed b v mechanical 
means— .. the fibres are siibrnittea to crushing 
strains and released alternately As the pro 
cess continues the friction causes the material 
to become somewhat heated. The moisture and 
heat, actmg on the plastic substance of the fibre, 
soften it and cause the mdividual cells to ex 
pand and become shorter the stnun, applied 
uitermittently, entangles the fibres and causes 
them to rub against each other It has been 


previously noted that the scales on the surface 
of the fibres project from the root to the tip, 
and that in consequence a fibre will slip more 
readily in one direction than the other In the 
material under treatment the fibres are placed 
indiscriminately together, hence in ruobing 
against each other the outer scales become in 
tei locked. The texture contracts or felts, and 
becomes at the same time thicker and denser 
The degree of contraction varies according to 
the felting quality of the wool and the length 
of time that the material is under treatment 
The felting of w(k>1 is due very largely to the 
interlocking of the outer scales, and it therefote 
follows that the best felting wools are those 
which have small scales with free piotruding 
edges a feature which is most in evidence in 
the fine, soft merino wools To obtain the best 
felting results it is necessary for the wool to be 
also strong, elastic and curly and for the fibres 
to be fairlv uniform in length Strength and 
elasticity assist the felting by rendenng the 
fibres capable of recovering from the strain that 
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Fig 2.— Wool ]*ibreB in Felting Position 

IB intermittently applied, while the curliness 
brings the fibres luoie indiBcrirmnately in touch 
with each other, and thus piodiices conditions 
suitable for the intei locking of the scales. The 
presence of an undue proportion of very short 
material naturally militates against the inter 
locking of the fibres Cloths made from wool 
which possesses all the desired chaTactenstics 
will shnnk eniirmously A weak, inelastic wool 
will not felt to a gieat extent even though the 
form of the scales is suitable, nor will a strong, 
elastic wool which has a smooth scale formation 
Tlie long, lustrous wools possess little or no 
felting property in other wools the property is 
about in proportion to the stiff thicK, lustrous 
nature of the fibres Tlie felting property is 
very valuable in wools used for woollen fabrics 
which require to be heavily shrunk such as 
billiard cloths, meltons, beaver cloths, &c, in 
which the surface of the texture has the appear 
ance of a dense felted mass of fibres whereas 
a wool of medium felting quality is more suit 
able for woollen cloths such as tweeds, flannels, 
and shawls. The long lustrous wools are only 
suitable for cloths made of worsted yams m 
which no felting is required while the felting 
property is usually of little importance in worsted 
clotns in which the yarns are made from short 
wool, as the straight and smooth arrangement 
of the fibres in the threads tends to prevent the 
interlocking of the scales, so that the cloths are 
not subjected to hei^ felting 
Bygroeoopwity — wool absorbs moisture veiy 
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readily, under normal conditions tlie amount 
of moisture contained m raw wool is equal to 
about 14 per cent of the gross weight of the 
material, out according to tne temperature and 
hygrometnc condition of the atiuosphere the 
amount may vary from 10 to 26 per cent and 
upwards. The weight of a given lot of wool is 
thus liable to change from Say to day, with a 
corresponding effect upon its market value when 
bought by weight, if no allowance is made for 
the moisture. An official standard of moisture 
in wool has therefoie been fixed, and establish 
ments — ^termed conditioning houses — have been 



Amoimtof ' 
regain per 
cent 

HbUtem 

prsiwaper 

e«it 

Raw wool 

16*00 

18*80 

Nofii 

14*00 

12*29 

Oombed tope in oil 

19*00 

16tX> 

Combed tope, <lry 

18 26 

16 48 

Yame and clothe 

■ '-'y * 

18*26 

16 48 



ng a— Conditioning Ovon for Wool 

On the right s bseket or cage U shown oontainlng looee woo] end 
e reel whlra U mod Inetoed of Uie cage In oonditi >ning tops On 
the left a atand it shown which Is used In winding ths torn on to 
ths rssL Ths two ^pss st ths rsar oonduot ths air from ths 
and oatsr oasss of ths ovsn 


installed in the principal textile mauufactunng 
centres for the purpose of enabling the *oon 
dition of wool’ as to moisture to be deter- 
mined Durum the year 1910 over 96 000 000 lb 
of wool, in di&rent forms, psaaed through the 
Bradfora oonditiouing house, and 218,464 tests 
for moisture were msde 

VTcci CkmdUiontng ~>The process of deter 
mining the correct invoice weight of a lot of 
wool u termed conditioning , and consists of 
adding to the absolutely c&y weight of the 
mateiw a standard percentage of regain The 
^standard of regain’ varies according to whether 
the wool IS in the raw state, or is partially or 
wholly manufiiotursd, as is shown m the follow 
inglist 


In the process of conditioning, the grots weight 
of the delivery of wool is first made, then small 
samples, taken from different sides snd the m 
tenor of each bale, are put together to 
form a definite weight of — say, 1 lb 
(vreat care is taken to get an average 
of the bulk and as a rule duplicate tests 
are made of each bale. The condition 
itig apparatus consists of a tall cylm 
drical oven with an inner and outer 
case between which tbeie is a space of 
about 1^ in all round where hot an cir 
culatee. The oven is heated by means 
of a Circular Bunsen burner with nu 
merouB jets, which is placed below the 
outer case A sensitive balance is firmly 
fixed at one side to the top of the oven, 
and from one arm of the beam a wire 
baHket or cage is suspended directly in 
the centre of the oven 1* rom the other 
anil of the beam is suspended a pan 
which exactly balances the wire basket 
A thermometer is placed with the bulb 
about halfwa} down the oven and the 
temjH latuie is maintaiiiid between 212 
and 230 F (A lower teiii|ierature than 
212 will not dnve ofi* all the moistureL 
while a temperatui'e hi^hei than 23(r 
is liable to scorch the wool ) Th^ sample 
of wool IS put into the wire cage and 
a weight to correspond is placed in the 
pan at tht otlier side of the beam A 
small cup 18 provided on the same side 
as the wire cage, in which weights are 

§ laced to coumenaate for the moisture 
nven off Tiie material is subiected 
to the beat (small weights, graded m 
tenths of a dram being added to the 
cup) until the scales aie balanced and 
remain stationary for five minutea, 
when the weights in the cup give the 
amount of moisture that was actually 
preeent in the sample. Assuming for 
the purpose of illustration that a bale of raw 
wool (not including tare) weighs 400 lb. and 
that a sample weighing 1 lb. (266 dr) loeea 
32 dr 

The ori^sl weight of the esmide = 256 dr 
The weight in the onp = 3 2 dr 

The dry weight of the Hunpla 224 dr 

Tb. dry of th. ddlmr s 400 X ^ = SBO Ibw 

SDo 

The tree involoe weight = 360-1-16 / legyn = 4061h. 

With the foregoing partioulars the 4Q0 IK 
of wool would be eold at 406 IK, li, however, 
the nmple had contained 40 dr of 
the dry weight of the deliveiy would have 1 
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400 X fi|»SS741b. mad tbe invmoe wet|^it— 
S50 • 

337| IK ^ 16 per cent regain » 391| IK 
AjinUjf fur CoUmnmg MatUn, — On account of 
lU fygroeoopic nature, wool readily absorbs and 
retail most oolourmg matters. It is found, 


howerer, that the hntroiM wooh, whidi have 
a hard, glosqr> smooth surCaoe, do not dye ao 
readily as thoM that have scales with free edges. 
The more open surface of the latter allows 
the dye to penetrate the matenai more freslr 
When dyed in the same solution lustrous woob 



Kig. 4 Burring Mschlne 
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apjiear much hnghUr in colour than fine wools 
colour in the latter appearing dec|)er and 
richer in toiio C/ertaiu colouring matters re 
ciuire to l>e used along with an acid (a inor 
aaiit) befoi'e tin matenai will take the d^e 
the acid o|Ktmig the outer Hcaleu uiables 
the dye solution t<» penetrate the interior of the 
fibres. Wcxil fiom unhealthy aninialH or from 
sheep that have died of disease appears duller 
when d\ ed than wool taken from he althy sheep 
or from those that have been slaughtered. Also 
wool that has been removed from the skins of 
slaughtered sheep by means of lime ne\er dyes 
in such bnght shades as similar wools taken from 
the skins by sweating or by chemical agency 
Natural Colour — As a rule, the whiter wool 
IS, the better it is for textile purpcMes because 
of the greater facility with which light and 
bnght colours can be dyed upon it. The best 
quauties of wool are nearly pure white, but 
coarse vaneties are frequently grey or yellow 
in hue while some classes of Shetland, Spanish 
Persian East Indian &a, wools, and several 
vaneties of wool hair are naturally black, fawn 
or brown The natural coloured wools can only 
be dyed in dark shades, but very freouently 
they are used in the natural state, and tor cer 
tain purooses the natural colour gives the wool 
a s^ud value A natural coloured wool can 
be distinguished from one that has been artifi 
daily dyed, by the way in which the colounng 
matter is distnbuted within the fibre. In the 
former the pigment matter is chiefiy contained 
between the ow in the form of dote or broken 
Imes whereas in the latter the colouring matter 
is distributed uniformly throoghout the fibre 
Frmdiom from. TogoUmU Impmnim amd Kempt 


— The presence of veg» table luipuntios in wool 
iR always a source of trouble to the uianufac 
turer they do not take colour the same as wool 
and if not removed are itadiiy st<n when the 
materia) is dyed ( ertaiii imkIh partkulai^ 
those of Buenos A^ish and Monte Video m 
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South America, frequently contain a consider 
able quantity of round seeds (bum) with pro- 
jecting bnsties which stick yriry tenaciously to 
the wool Large particles of VM^ble matter 
can generally be removed by medumieal means, 
and In figs. 4 and 5 a machine is shown that is 
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uMd for the parpoM. The burry wool is ooq 
veyed by the parte lettered a, b, o, and n to the 
oomb cylinder e, which la oovMed with trana- 
verae steel plates, from which fine needle pointed 
teeth project in the direction m which the comb 
cylinder revolves. The wool is embedded in the 
teeth, but the latter are set so close together 
that the burrs stand out from the surface of the 
cylinder Ilie wool is earned upwards by the 
cylinder, but the burrs come in contact with 
the edge of a blade h that prevents them from 
going forward, and at this point they are acted 
upon by the spiral blades of a roller i, which 
removes them irom the wool The beater roller 
j takes the burrs from the machine, while the 
clearer biush F lemoves the wool from the comb 
cylindei e 

Small pai tides of vegetable matter if only 
present in small (juantitics are usually found 
to drop out (»f the matenal at one or other of 
the processes of iiiaiiufactuie When the wool 
contains a laige quantity of small impurities 
howcvei it IS necessary to employ chemical 
means in then temovaJ In this pi ex oss nhich 

iH termed (athonizing or extracting the 
matenal after siouiing, is steeped in dilute 
sulphuric acid (alM>ut 3 Tw ) then soueezed 
lietween rolleis and aftoi Maids diied by hot 
an As the diyiiig picxoeds the acid concen 
tiates on the vegetable matter and disintegiutes 
it, 111 which condition it is readily icductd to 
powdei and lemoved Jlio chtmual piocess in 
juies and leduces the value of the wcxil he net 
it is only employed when the matenal is full 
of vogt^ table impurities 

Anotliei foim of vegetable impuntj Mhuh 
causes an ciioimous amount of trouble ccnsists 
of Hinall bits of iHigging and string that get into 
the wool fioni the woolpack This is gcnttallj 
made of HiU and during recent yeais on ac 
count of the highei puces ruling thei'e has lx in 
a tendency to use a chea])ei quality of jute in 


which a laige cpiaiitity of shoit fibie is pi esc nt 
Instead of being haicl and smcKtth as was foi 
meily tlie case the presence of the shoit hbies 
causes the pack to be soft and fuzzy with tin 
I'esult that aftei being tightly packed f i somi 
tune minute pai tides of jute aie left adhinng 
to the wcx»l If a bag is cut foi the purixisc <5 


wiU tny in opening 

nmpli^ tte irwl Om aewinc t«Z «&Sd £ 
cut ud not the kte^looee atnng^ 

oarofuUy remoT^ nnd destroyed. Pre4,M^ 
the ahe^^ Ae eheanng phoe dionld be en 
tirely cleared of bits of strew, snd m classme 
and packing the fleeces loose pieoee of canvJ 
and string should be carefully kmt out of con 
tact with the wool 

‘JTsmw* are pnncipally found in coarse wools 
obtained from oadly bred sheep, and from sheep 
living in hilly districts where the f^ w poor 
and where the animals are exposed to inclem^t 
weather These defective fibres, which grow 
chiefly about the head, tail ana legs of the 
domestic sheep, are generally white, stiff, and 
brittle, and appeal like opaque, dead hairs from 
which the scale formation and cellular struc 
ture are absent Ihe kempy structure does not 
always continue the full length of a fibre in 
sf>me cases it is found to alternate with the true 
fibre growth In the production of woollen 
jams the kemps mostly remain in the matenal, 
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when as in making woi*sted >arn they are re 
iiiMecl to a considt ruble extent in the piocess 

< f combing On account of then greater stiff 
mss the keinpH lift in the material do not twist 
inti tilt tin cad with the other hbies but are 
111 istlv HI the t utHide of the thread They are 
intiich lacking in felting pioperty and have 
no ufhmt> foi col uiing nmtters st that when 
<htd the} appeal \u} much lightti than the 

< thei hbres Wool which contains kemps is 
tioubltsoinc to the spinnei and in genet al pro- 
ducts defective cloth as a fabric when dyed, 
appeals sti*eaked with white or light coloui*ed 
hails In ceitain cl ths, litwcvei the streaky, 
ham appearance is a distinguishing feature, 
and when thisc tevtuies liaxt Ixcn fashionable, 

I ktiupx wcKil fi-om such brecxls as the Black 

r 1 


sampling the wtx»l Uie edges readily nav so j faced has been evigerh sought 
that bits of jute thiead get mixed with the Quantitjf of Uoex YoH — ( •ommercially the 
matenal It is also founa that bits t>f stnng | teim wt)oI yolk is undtrsttnxl to include all 
aie gatbercnl up with the wool in the sheep 
sheaiing and packing sheds, and in the show 
w alehouses Tiiese impurities are so like gieas} 


wool that it IS practically impossible to sort 
them out they get thoroughly mixed with the 
wool ai*e spun into the yarn and wo>en into 
tile cloth and are only detected when the ma 
terial is d}ed Many dyes that are suitable 
for wool ]ea\ e vegetable fibres unaffected hence 
in the dyed cloth the bits of jute, &c. show as 
iiunute white particles, all of which have to be 
remo>ed before the cloth is iiieixdiantable The 
use of proper packing matenal (made of hard 
twisted and smooth jute or hemp yam) is there- 
fore of very great importance and before the 
fleeces are pla^ in tne pack the latter should 
be carefully shaken in order to remove any 


[ the foreign hiattei that is leiuoxed frcun wool 
I b> scouiing &c The quantitv natuiall} pre 
sent in wool vanes extienieh in different va 
neties the loss in weight sustained by the 
renioxal of the iinpuiities ranges from 16 to 
26 per cent m the coarse and long lustrous 
wools from 2 > to 40 per cent in medium and 
fine cross bred w oo\» and from 40 to 6o per 
c*ent (and e\en as high as 70 per cent m ex 
ceptional casesl in the fine menno woola Tlie 
amount that the wool loses appreciably affects 
the price to the spinner and it is necessary for 
the wool buyer to be able to give a very ac 
cutate estimate of the amount that raw wool 
will yield in the clean condition. Without 
taking the cost of scounng into oonsideration, 
a greasy wool at ISd. per lb. which loses 40 
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ftr emt will eoat Hi * P“ 

but if the MBN wool kat SO per oent the pnoe 
would be 1 * K j^5 - * 4 ct per lb. 

The quenUt^ of wo<d polk ulmoet invariably 
serves bm bd indicfttioD of the quality of the 
wool If the wool » heavy in grease, the fibres 
are well lubricated, and thev are generally 
strong, elastic, fine, soft, and flexible, and of a 
good white colour On the other hand, a small 
percentage of wool yolk indicates that the fibres 
are coarser and harsher and possess more or 
less lustre 

Causes which influbhck the Qualities 
AND Properties or Vroou — Sheep naturally 
grow wool suitable to the conditions under 
which they live difteieiit conditions of cli 
mate, and of soil and |jasturage liA\e pioduced 
differences in the characteristics of one class 
(or breed^ of sheep as coiufiared with those of 
another class, with a a i i-esiionding variation in 
the qualities and pi«|>crtie8 of the wool that 
IS yielded. Wool attains tlu highest |»erfec 
tion as rej^rds fineness, softness, unifonuit^ of 
staple and felting pi<ptrt> in wann teiii})erate 
climates — et/ Austtalasia. In <h) 1 temperate 
(liniates, length and lustie ar< th« distinguish 
mg featuies as in ceitain vain ties if Hiitish 
wcMils. In \erv hot climate s the vv<k>I is gene 
ralh dr} and uHirse and irregulai in staple 
as lot mstanee in I^ist Iriehun evtsils while in 
ver^ e< 1(1 cliiiiatis m tably Iceland the sheep 
an mostly (( veienl with i ng course hair undei 
whi( h IS a hne growth < f w(k) 1 In any distiict 
the w(n1 is afie^cted aceoiding to whether the 
aejason is gessl or bad 

The gfKKl nourishment provided on moist 
loani^ soil enhances the lustre and length of 
the wcM)l and the bulkiiiess of the staple grass 
fn>m chalk} oi limv sod tends to make the W(k>1 
harsh W'hile on light dr} soil the fineness and 
softness of the wex)! are dev elofjed She e p living 
under the same conditions fot generation afte i 
generaticij will alwa>s produce wckiI of the same 
e hai'acteristics but by caieful selection in breed 
mg protection from extreme variations in the 
weather and the provision of a plentiful and 
i*egulai Bupplv of pre |ier food the class of W(k>1 
pi^uced can be materially improved while its 
characteristic featui'es are letained Sheep pei 
manently removcKl to a district in which there 
are difierent cxinditions of cliniate soil and pas 
turage will id succeeding generations proauce 
wool which suits the altered conditions the 
distinguishing features of the onginal fleex:e.s 
being graduidly eliminated. 

By crossing two different breeds of sheep 
an animal is produced winch posseMes certain 
characteristics of both breeds, and there is a 
corresponding change in the quality of the wool 
Thus a l«icester and an Austealuin menno cross 
products an animal of medium size which yields 
a rather soft wcxil of medium length and lustre. 
In a cross such as the Blackfaod heath sheep 
wnth the Leicester there is an improvement (as 
compared with the Black faced) in the quality of 
both the wo 6 l and the mutton but, generally 
whera there are good markets for the meat, it is 


nmiw pitifitaUe to inersaie the idae cl the caiiM 
of the sheep than to dereh^ the qoali^ of the 
wool To a great extent the efibrts to produce a 
I aheep that will fatten rapidly and pM a laige 
and heavy ouoass have had a veiy detenomtiw 
effbet on the fineness and softness of the wool 
This 18 notably so in the oaae of a large pro- 
portion of the wools of Australasia and South 
America, where the development of the frozen 
mutton trade, since about the end of Uie nine- 
teenth century, bus induced the farmer to culti 
vate sheep chiefly for the sake of the mutton, 
with wool practically a by product Where, 
formerly, only fane menno wool was grown, 
now there is a large and increasing quantity of 
cross bred wool produced, much of which is 
similar to and competes in the market wiUi 
home grown wool, with a considerable influence 
upon the price of the lattei In parts of A us 
tialia aw a} fnun the c*oaHt and the nvers, how 
ever on ac‘tount of the lack of twinfall and the 
scarcity of the heritage it is only possihle for 
small slieep tc Im pastured therefore a constant 
supply of nne merino wool is assured Although 
the ebanuter of the w<ol may lie alien d by 
crossing the brecx) if the environment is not 
snitahle tc the ciossbreed the conditions of 
c lunate ami fiastuiage will asset t themselves, 
and uiilesH the cioss is kept up. the wcstl year 
b} yeai will become muia ami nearer to tha 
vaiict} natural to the sut roundings 

Iiuiiiig the |iencKi tbat sbeep am unhealthy 
ot aie HubjeeUd to unfavourable conditions the 
wool glows more tender ami hmr in hbie On 
the litiiiri of tioimal comlitic ns the fibias icgaiii 
then onlinaiy strength 1 ut the pieNcme cf 
tench t stiata in the ficece gieatly detcric rates 
Its value The wool is dt he icnt in strength and 
elasticity and handles vtiy diflerently fn>m 
healthy wexd and in testing a staple for strength 
the hbies are icadil} broken lliewiK)! grows 
tendei where a sheep is affected with Bcaf» and 
a certain amount of matter is left c n the wckiI 
by the scab while vermin aic liable tc |>ernia 
neiitly discolour tin fibres in places Tlie pre 
sence of these jieHts by making the animal rest 
less causes its health to l>e affix ted and the 
fleece to deteriorate gcnemlly Die application 
of injurious smears — fiartic ularly those c^intain 
mg tar -is veiy objectn riablc Jarred staples 
have to be carefully niiicvcci from tic fleece 
by hand the tar dcKs not wash out and if 
allowed to go forward the hard luinfrs are liable 
to cause damage to certain mac h tries and sulste 
quintly result in defective clc»th 

Tlie features which distinguish a wool also 
distinguish the yarn and cloth made from it, 
and any defects in the raw material are felt in 
every process throi^h which it passes, and are 
noticeable in the mushed cloth Very great 
differences, due to many causes are found in 
wools grown by the same breed of sheep under 
similar conditions and careful study of the dif 
ferences and their causes is necessary in order 
that, by proper selection and suitable cultiva- 
tion the wool may be brought into the best and 
most uniform condition Uniformity in the 
raw material u essential to uniformity in the 
yam and cloth made from it, and the nearer 
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the qmlity of n ^wool approwhea the conditirae 
necesaai^ for a given purpoee the more valuable 
it beconsBB. 

The more fully the following conditions are 
attained in growing wool, the nearer will the 
material appitiach to the proper standard for 
manufacturing putposes — 

1 The breed of tne sheep should be suitable to 
the geographical and climatic conditions of the 
locality, so that the animals will flourish and pro- 
duce wool Uiat 18 of the best quality in its class. 

2 The sheep should be of a good class of their 
kind, and the proper standard in each flock 
should be maintained b^ weeding out weak and 
faulty individuals Tins facilitates the packing 
together of fleeces that are similai in quality 

1 The sheep should have a regulai supply of 
good food, careful attention to health, ana luiel 
ter from storms, in order that each fleece will 
be as uniform out poasible over the greatest poatihle 
onsa, ana each fibre sound and uniform through 
out its length 

4. Bv careful selection the properties of 
strengtn, elasticity suppleness, waviness, fine 
ness, and length should be developed in the 
highest degree the colour should be a goid 
wliite and the lustre as pronounced as possible 
ac( ording to the class 

5 In prepanng the wool ftir the market, 
dags of dirt dung pieces duty and stained 
staples at the edges should be removed and 
eacn fleece should be tied up by a portion of 
the wool, all vegetable matter such as string 
and straw, being kept away from the wool 

CLASSiriCATioN OF WooLs - Wools may be 
divided broadly into long stfipled and snort 
stapled varieties, which ai*e almost )pp>8iU) to 
eain other in their special features, as is shown 
in the following comi)ai*ative list — 

Long H ool 

Comparatively coarse fibre 
Harsh 
Wavy 

7 15 in and unwards in length. 

Large, fiat scales 
Lustrous 
Poor felting 

Small poroontage of wool yolk 
Specially suitable for worsted yam. 

Short n ooL 

Very fine fibre. 

Soft 

Curly 

6 to 2 in and downwards in length. 

Minute, protruding scales. 

Dull 

Good felting 

Largo jieroentage of wool ydk 
Speoiidly suitable for woollen yam 

Between the two extremes, wools of all lengths 
are produced by the vanous pure bred and 
cross bred varieties of sheep, and m a great 
degree wool vanes m char^ter according to 
length There is found, indeed, to be a doee 
relationship between the climate and the fine- 
ness, softness, curliness, length number of 
Bcalee, lustre, felting property, and quantity of 
wool yolk, all these features vaiying in due 
proportion to eabh otlier 


Commercially, wools are divided into four 
large classes, viz. (1) Bntish wools (2) colonial 
ana foreign menno and croaa-bzed wools, (g) 
miscellaDeous wools (4) skm wools. For prac- 
tical purposes each class is subdivided into seve- 
ral classes, and each class again may be divided 
into lambs’, hog or hogget, and wether wool 

Lambs wo^ of a few mouths growth, is 
always the finest wool of a sheep, but hog wool, 
which IS the first clip of a sheep that mm not 
been sheared as a lamb, is the most valuable. 
This 18 usually about sixteen months growth, 
and IS the longest clip the staples are pomted, 
and they adhere to each other at the root end. 
The teim wether is applied to the seccuid and 
subsequent clips, in which the staples are more 
or less square at the end and when a staple la 
drawn out of a fleece it comes away without 
distuibing adjacent staples. The shearing of 
the wool causes the finres to grow stionger, 
hence wethex wool is coarser and less pliable 
than hog wool of the same class. 

1 British M ooU — Owmg partly to the great 
vaiiation in the contour of tlie countxyr, and 
partly to crossbreedmg, British wools are veiy 
diverse in character but for textile purposes 
they may be conveniently divided into --Lustre 
wools demi lustie and half bred wools down 
wooIm and special wools These wools are bought 
pnvately oi at local sales. 

La»tt ( H oola — These are supenor to any other 
sheep s v ool in length of staple and lustre and 
ai'e pioduced chiefly by the Lincoln, Leicester 
Itoiuncy Mai-sh ensley dale, Cotswold, and 
i)e\un sheep 

Bevu luatre and Half bred Hools — The term 
dttm lustie IS supposed to indicate that the 
w(M»l is about half as lustrous as the bnghtest 
Biitish Hools but it lias become customary m 
tlie tiade to class many wools of a distinctly 
cioHs bred cliaraitei m which lustre is not a 
distinguishing feature as demi lustie Also, 
it IS usual to class any Bntish wool that is not 
of a recognized pun bleed as half bt*ed, although 
if the Urm 18 strictly applied it should oxuy 
include the first cross oeti^een two distinct 
bretKls The demi lustres include such W(K)18 as 
the Cheviot Blackface and Herdwjck and the 
Leicestei and Bordet Leicester crossed with 
various breeds. It is also customary to 
a lialf bred, which produces wool of a well 
recognia^ed ty ue by a distuict name thus, the 
wool pruducM by the Cheviot and Border Lei 
oester cross is known as North 

Down Moola — These are produced on the 
chalky downs in tlie south of England and m 
the Midlands by the Southdown Sufiblk Down, 
Hampshire Down Oxford Down, Dorset and 
Wiltsliire sheep The Southdown is the Eng 
hah Menno, and occupies the same position as 
regards Bntish short-wools that the Leicester 
sheep occupy in reference to Bntish long wools, 
both breedb being typical of their kind, and the 
most useful far crossing with other breeda 
Southdown wool, however is very much infenor 
ID softness, fineness, and felting property to 
Australian menno, and u used for serge, flannel, 
and hoBieiy yama 

SpecMl fTooh.— These uidude Shetland, 
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r, Lwk^ WiM. aad mm dum «t Iridb 
IL A good qoMiti^ io uoid In Immm in* 
, OM ooM of (M wookjpQWMi oorUin 
li 00 n good iioOoxoi ooloiirt wbioh 
outom for porilettlor pn r poo oo . 
OoiomeU mmd Fitmgn Mm%m wad 
W90U —Hm Merino breed of oheep, wbicb 
iCo €mpn in Spain ban been ezteneirely 
kltivoted in Tonono porta of tbe work!, and 
produoee the finest quality of wool known 
Saxony Electoral Menno, which produoes 
heat European short wool to den^^ from 
and in tbe United States a wery fine wool 
reduced by the Vermont breed, which has 
i obtained by crosnng tbe Danish Menno 
[the French Bambouillet In Australasia, 
the Vermont strain has been recently 
d with some advantages, menno wool 
brought to a high state of perfec- 
l in South Afnca and South Anienca 
rinal stock has been greatly iiiipitived 
3 menno wools of these countries 
are mtMtly somewhat infenor to the Australian 
niennos The tenu Botany (denved fiom 
Botany Bay whence the first Australian i^ool 
was snippi^) IS almost synonymous with the 
term menno but whereas menno is used to 
distinguish fine fibred wool produced by de 
acendants of the original Spanish breed TVitany 
has a wider application and is nsed to denote 
anv fine wool that is siitierior to ufis 111 quality 
where the conditions liave l>een suitable the 
Menno has been crossed with the hiighsh Ijci 
oester and colonial and foreign hckiIs now in 
dtide manv different kinds ranging from tlu 
very finest t<j the long lustre variet> It is 
custonian in the trade lioi%ei<i to ilasstfy all 
tht wools Ik low 56 s nuaht> and which aie not 
pure men nr as cross bred I?omierl> n< ally all 
thf colonial wool was sold in London but now 
laige quantities arc lioucht through agents at 
sales which are held in aifferent (entres in the 
Colonies These are shipped dire<t t^ the con 
sumer and an increasing quantity is Uiiig de 
Inered to the Yorkshire mauufactuiers llirotigh 
tht port of Hull South American w(k >1 ih mostly 
consumed on the C^ontinent where Ant^trp 
Rouljaix and Havre are the chief centres the 
quantity used in Britain being mostly shipfK^d 
to Liverpool 

3 Mucellaneoui WooU — These include the 
wools ffrown in East India, Cliiiia Knssia, and 
Iceland, which are chiefly marketed in Liver 
pool With the exception of some of the Russian 
wool (Odessa) they are veiy infenor lu quality 
Icelandic wool consists 01 a very coarse hair 
under which there is a fine grovth of wool 
the latter is combed out in tbe form of noil 
and ID this instance the noil is of greater value 
than the top , which is oomposM of the long 
fibres. 

4 . Sktn WooU — These include all vaneties, 
as they consist of the wools that have been 
removed, in the fellmonffenng industry from 
the skins of slaughtered sheep. ( 8 ee Condi 
tkmt in which Wool is pot on the Market ) 

Haibs classxo as Wool. — MoAmr is 

the most important wool hair It is produced 
by the Angm goat^ which is indigenous to tbe 


Alimm tft 
IdSvesi 


feeembles the best qnslitisi of kmg 

wool the ovter sonles being thin ana fiat and 
the fibre very mneoth, but it is a more silky 
and more lustrons material than any variety of 
•hoepb wool Ihe length imnnee from 6 ts 
11 ID , and the diameter of the finree from 
to yIo in tlie handle is somewhat harsh, and 
the material is practically devoid of felting pro- 
perty The colour is usually a good white, but 
a small quantity of brown mohair -known as 
Van mohair— is produced in the district south 
of Angora which is of inferior quality Kid 
mohair is the hair from the \oung Angora goat 
Mohair is used in the manufacture of bright 
worsted faWics, and in mdging the niateml 
lustre and length are of chief iniportani*e. The 
spinners qualities range from S 8 s to as fine as 
^ 8 in exceptional cases the coarse qualities and 
mohair noils are used for carpets and blankets. 
The Angola ^)at has been acclimatized in other 
oouiitnes, and a considerable quantity if mohair 
is now produced in S<»uth Afiica ((^qie mohair) 
and the I nit id States and a small amount in 
Australia. 

.d//K«rcf — Iliis mateiial is produced by a cul 
tiVBtid goat (Aueftent 1 paco) which it is found 
cannot be accliiimtiz« d 111 countnes outside South 
Amenta. Ihe fibie is softer and finer than 
mohaii and is similar in length but n(»t tjutte 
so lustn UH Only a small quantity (f ^hite 
alpaca is piodmcfl the colour geneially lung 
fnMii gtey brosn 01 black lln iimteiuil is 
chicfiy used foi bright dress fabii(*s 

Ittuna — A Hrimll quantity < f this inatmmi is 
( biaintd fiom a S uth Aim tit an g at ( iui/ieuia 
ruugna) i^liuh Ii\(m 111 a wild stale The fibre 
iH finer tlian altsua and ih very soft and deli 
cate th< lengtli langcs up to 7 in and the 
wl( ur IS usually fawn or light brown It is 
used for soft fabrics such as opera cloaks and 
shawls 

(osAwiere — This fibre is olitaiiied fmm the 
lilielan gcat in NoitliMii India and libet 
which grown a ccarnc Isard hair with a fine 
wcsdly undeigtc»wtli The latter which usually 
amounts to only alnuit 3 01 4 cz. in cam'll fleece. 
f(»rms the cashmei’e of commerce and is usea 
in making the famous Indian cashmere shawls. 
The fibre ih distinguisbcHl by its fineness and 
softness, tbe length is from IS to 4 iiL, and the 
colour brownish grey (The term * cashmere 
IS applied to a clsim of worsted yam made from 
the best and softest qualities of Botany wool ) 

Camd Hair —The undergrowth of the camel 
and dromedary furnishes the camel liair of com 
merce which is mostly used in its natural col 
oured state as, for insUnoe, in Jaeger ’ fabrics 
It has a very soft handle, but is coarser in fibre 
tl^D vicuna and cashmere, and the length is 
about h in 

COXDITIOXS IW WBICB WoOL 18 BUT OX TB* 
Market —Wool should be put on the market 
in a form which is most aooeptable to tbe oon 
earner and in this respect colonial and foreigii 
wools are mostly very superior to British-grown 
wools. In the former the grsatist care is taken. 
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first, m skirting the fieeces and in removing 
dung bits and matted staples and, second, in 
classing the fieeces so that throughout each bale 
the wool IB similar m quality, the latter feature 
enabling the buyer to judge the ^ality with 
confidence from a small sample With the ex 
ception of a few special classes, home grown 
wools are in competition with an increasing 
supply of similar wools produced abroad, and 
until the British wool grower markets his pro* 
duce 11 ) equally good condition the price of his 
wool will suffer in comparison, even thou|,h the 
quality IB eaually go^ The British wool 
glower shoula keep in mind that the annual 
supply of home gtown wools is less than 
160,000,000 lb , of which about two thirds are 
consumed at home whereas in Australia, the 
Cape, and South Ameiica over 1,100,000,000 
lb are produced annually of which about 
500 000,000 lb are consumed in Great Britain 
In the face of such an onoi mous quantity brought 
into and retained in the country the result of 
a good or bad s< ason at home has very little 
influence on the puce of competing British 
wools but a good or bad season abioad may 
affect the price very materially 

When bought by the uaei wool may l>e in one 
of five conditions viz (a) Greasy (b) fleece 
washed (c) scouied (d) skin — free fiom lime 
(e) slipe — containing hme In cleansing the 
wool of extraneous matter the process and the 
agents used aie vaiied accotding to its condi 
tion 

(a) In the gieasy state, in which the bulk of 
the supply of uool is puichased, the mateiial 
contains all the natural perspiration and wool 
fat and foreign impurities It is found par 
ticularly as regards fine wools that tlie giease 
keeps the fibies in the very best conditions 
during transpoit so that it works bettei sub 
sequel) tly and is superior as I’egards softness 
and flexibility The piesence of the grease &c 
however maKes it more difficult foi the buyer 
to judge the yield' of the wool 

(o) In the fleece washed state the wool, pre 
vious to sheaiiiig has been washed in a lunning 
stieam on the sheeps back, which remoies a 
large propoi tion of the foreign impui ities and 
Buint l)ut most of the wool fat is retained on j 
the fibre The wool has a nicer appearance, and 
the yield is better and much niora readily judged i 
by the buyer | 

(c) In the scoured condition the wool has re 
ceiveda pieliminary scouring subsequent to the 
shearing and previous to the packing a^ the 
sheep wealing station This system is prac 
tisea to a considerable extent by Australian 
wool growers whose stations are a long distance 
fiom a railway or from a navigable river in 
oi*der to reduce the cost of conveying the wool 
by wagon The cost of transport by ship is 
also reduced, but a^inst this has to be set the 
capital outlay on tlie scouring plant, and the 
cost of the scouring operation Further, the 
wool IB not in such excellent condition as when 
It IS delivered greasy, as with the removal of 
the grease the natural preservative of the wool 
IB taken away, and it is liable to become matted. 
Scoui^ wool requires to be again scoured by 


the user, but the loss in weight is comparatively 
small ranging from 10 to 20 per cent as com- 
pared with almut 50 per cent loss in greasy wooL 
Classes (d) and (e) are wools denved from the 
skins of slaughtered sheep, the supply of which 
has been largely increased since the introduc 
tion of the m>zei) mutton trade A fair pro- 
portion of these wools is of good quality out 
unsatisfactory treatment by the fellmongers and 
tanners in separating the wool from the skin, 
together with neglect in classifying sorting &c , 
depieciates the value of large quantities of the 
material The wool should not be pushed out 
by piessure against the staples near the skin, 
as tnis bungs all the fibres away but it should 
be pulled from the skin with a firm grip of the 
staples, very short or kempy fibres being then 
left adlioring to the skin %e pulling should 
be accompanied by careful ‘ sorting of tne quali 
ties, particulaily in British and cross bred wools. 

( lass {d) consists of wools that have been re 
moved from the skins either by a process of 
sweating or by chemical agency In the sweat 
ing piocess which is largely employed in France, 
the pelts are steeped in water and then hung 
in a waim closed chamber This causes the 
poies of the akin to open, and a slight decom 
]>oaition IS set up in the skin with the result 
that the wool is leadily pulled away The wool 
IS partly cleaned by the process so that it gives 
a good yield and is in an open condition when 
it goes to the scouring In the chemical process 
of lemoving the wool from the skins the chief 
agent is sodium sulphide which is applied to 
the flesh side so that it will ac upon tne roots 
of the fibres If brought in contact with the 
sulphide the wool is destroyed, therefore each 
skin IS folded w ith the wool on the outside and 
a pile 18 built up Usually the skin is ready 
foi the wool to be pulled out in a few hours, 
wheieas in the sweating process se\eral days 
treatment is required also both the pelt and 
the wool are in a better and more natural con 
dition when treated with the sodium sulphide 
The term slipe (class e) is used to distinguish 
skin wools in which lime has been used in re 
moving the fibres from the skin This system 
18 chiefly employed in Britain for home grown 
wools it has a ^ ery detenorating effect on the 
material and is being gradually superseded by 
the other methods The skins are softened in 
watei and a mixture of lime and water is applied 
to the flesh side of the skins. The skins are 
folded or put together m pairs with the limed 
sides 111 contact and a stack is built up in 
which condition they are left until the lime has 
decHimposed the roots of the fibres, when the 
staples are readily pulled away Previous to 
the pulling the limed skins are nnsed with 
watei, preferably in a lunning stream If the 
operation is not properl v performed the wool 
b^mes more or less load^ with lime, which 
penetrates the fibres, making them harsh to the 
handle and grey and dull in appearanoe. The 
scouring is effected with difficulty because the 
lime decomposes the soap, while when dyed the 
wool takes a dull tone of colour 
Classing and Sorting Wool. — In the same 
breed of sheep, living in the same locality, the 
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quality of the wool w liable to yary connder 
i^ly in different animals. It is therefore cus 
tomary to classify the fleeces, and to put to 
gether those which are similar in quality, hog 
and wether fleeces, for instance bei^ generally 
used separately Furthermore, in different parts 
of the same fleece, particularly m the 
long and coarse vaneties there is a 
great variation in the length softness 
and fineness of the fibres. If all the 
diffei'ent qualities in the fleece wei*e 
used together, the poorer qualities 
would r^uce the value and usefulness 
of the better qualities the thread spun 
from the material would be defective 
because the machinery could not be 
adapted to suit all the different types 
of wool included. It is thei'efore cus 
tomary to divide up each fleece accord 
mg to the different (jualities present. 

This operation which is performed by 
hand and is known as wool sorting , 
enables the sevetal qualities found in 
the fleeces, each to he utilized for the 
purpose for which it is best fitted the 
nnest wool being employed for fine 
yarns and the lower qualities for 
cheaper grades The bettei the breed 
of the sheep and the finer the quality ‘ ^ 

of the wool as a whole the less vana 
tion IS there in the different mrts of 
a fleece and it is found that for ordinary pur 
poses the Merino and fine cross bred fleeces of 
Australasia require no sotting at all beyond the 
removal of large impurities and stained locks 
These fleeces are so well classed at the shee{^ 
shearing station and each fleec*e (from which 
the coarse wool or skirtings from 
round the legs tail, &c have been 
removed before packing) is so uniform 
in quality, that before l^ing used the 
fleeces are only looked over' (ex 
amined for defective staples) except 
when it 18 required to produce a spe 
cially fine quality of }ain In the 
latter case tne best pai*ts of the front 
portion of the fleeces may be used 
separately 

Coarser colonial wools and home 
grown wools vary so much in differ 
ent parts of the same fleece that they 
have to be properly sorted, and as 
many as from six to fourteen sorts 
are made from a fleece according to 
the kind and quality of the yarn that 
has to be made Figure 9 illustrates 
in a general way the position that the 
different qualities occupy in a long 
lustre wool fleece no nard and fast 
rule, however can be followed as the 

S ualities merge into each other and vaiy in 
ifferent fleeces. In the worsted trade it is cus- 
tomary to designate the qualities by numbers, 
which are supposed to represent the * counts 
of the yam to whidi the wool will spin The 
* count number' indicates the number of hanks 
of fiflO yd. each contamed in 1 lb of yam 
Hius, in 1 lb of 40*s worsted yam there are 
40 X 500 ss 22,400 yd., whereas m 1 lb of 00's 


yam there are 00 x 500 33,000 yd. A wool 

that will spin as fine a yam as 408 count is 
classed as 40 s quality, but if it will spin as 
fine as 00 s count it is classed as OOs quality — 
the better the quality the higher the number 
In actual practice, however, the quality numbei 
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Fig 7 — LelcMter Ram ihowing Sortings 


of the wool repiesents the fineness of the fibres 
rather than its spinning quality and a worl 
which IS equal in fineness to OOs quality would 
be classed as OOs, although on account of the 
length and uniformity l>eing deficient it might 
spin no finer than 50 s yarn 



Fig 8.- Spanlih Merino ihowing Sortings 

The following terms are also used in the 
worsted trade K>r the different qualities — 

Fine matching — from the shoalderi — equivalent to 
44 s quahty 

Blue matching— tn/m the neok—equivilent to 40 s 
quahty 

Neat matching — from the middle of the sides and 
the haok— equivalent to 86 b quality 

Bramn rncMing—iicm the nanndies— equivalent to 
S2*m quality 
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Oowiatl-^rerj ooftne won fnm the lep— eqtnvalem 
to 18*9 quality 

Doumnghti u a term applied to abort but fine 
wool from the neck, a$otmaa to wool from under 
the body, and abb to wool from the haunches 
and legs. It is only in the best English lustre 
fleeces that the wool is fine enough to be classed 



as fine matching in a rather coarse fleece the 
finest wool might bo only equal to blue match 
mg, and in a strong fleece to neat matching 

Colonial cross bred qualities and English 
wools are sometimes designated as 10 s 9 s 8 s 
7 s, 6*s, and fis, which are respectively equiva 
lent to 56 s 50 s 46 8 40 s, 36 s and 32 s top 
maker’s qualities Hog fleeces sometimes con 
tain wool of a specially high Quality and the 
term * pick , sujwi ’ ( r selectea is then added 
to the quality number 

Fine merino wools ai'e classed by quality 
numbers as 60 s, 64 s 70 s, &c to which the terms 
‘ ordinary or ‘ super may be added If sorted, 
the front poition of a Merino fleece of 60 8 
quality will yield a wool of 64 8 qualit> and of 
a fleece of 64% quality a wool of 708 quality, and 
80 on 

Colonial fleeces are skirted previous to being 
classed, and in fig 10, which represents the dif 
ferent qualities in a cross bred fleece the parts 
which are taken away are shown outside tlie 
dotted lines The skirtings are classified into 
several qualities, each of which is packed sepa 
rately 

In the process of sorting a fleeoe is spread 
out on a flat surface compom of wire netting, 
through the meshes of which dust and dirt faU. 
As similar qualities are found on the two sides 
of a sheep, the fleece is first split down the 
centre then matted dirty lock^ and staples 
stained by branding, are pulled or clipped away 
The sorter, goveniM by the senses ot touch and ! 


■tghl^ divides the fleeces into the diflTerent quali- 
ties— commencing with the low quali^ at the 
bntdh— «nd places each in a sepanite basket 
In sorting dusty and dirty fleeces a fon is 
employed, which causes a current of air to pass 
down through the wool so that the dust and 
dirt are prevented from rising, and are caused 
to pass through the meshes of the wire netting 
to be discharged in a dust chamber situated 
outside the building Certam classes of wool, 
ea wools of China, East India, Persia, Asia 
Minor and Turkey and the wool hairs mohair 
alpaca, and camel hair, are liable to contain a 
deadly microbe (Anthrax bacillus) a whole liale 
of wool may be infected by a fleece being in 
eluded (through the greed of the native grower) 
fi om an animal which has died of splenic fever 
If a germ is introduced into the lungs, or 
throu^i a sore on the body of the sorter an 
thrax or wool sorter’s disease, is caused, which 
in most cases is speedily fatal Special regula- 
tions as to cleanliness, &c are n^dly enforced 
in the sorting of the wools The bales are first 
opened and the fleeces well shaken in a room 
with a perforated hollow floor and a aown 
ward draught of air is engendered by means of 
a poweifui fan to prevent the dust from rising. 



The subsequent sorting of the fleeces is per 
formed with a strong downward air current 
acting on the wool 

Wool Scouring — The wool grease, which is 
exuded upon the fibre by the sebaceous glands, 
consists of cliolestrin and isocholestrin, in the 
free state, and in combination with oleic and 
fatty acids The substance is insoluble in water, 
but 18 soluble in volatile solvents, such as ether, 
benzme, and bisulphide of carbon also it forms 
emulsions in soap and alkaline scflutiona The 
dried up sweat or * suint which consists chiefly 
of the potash salts of fatty acids, is soluble la 
water, but is insoluble in volatile solvents. The 
mechanical impurities, sand earth, Ac., arq, en 
veloped by the grease and sumt, and fall awag 
from the fibres when the latter are removidi 
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In tiM Bntifdt tywtmk ct looiiring wool the tank or bowl and a imaller perforated tank, m 
Material ta paaoed through three or four ma which the wool la treated witn the aoour while it 
chmea which anooeaaively range from 9 to 5 yd. la gently agitated and moved through , the tune 
long, and contain firom 1800 to 750 gaL of aoour of immersion in auoceeding machmea ranging 
mg solution Each machine oonaiata ot a large from 3 to miu. The wool la fed mto the 



A Feed sheet B Perforated immerser plate o Prong frame p Squeezing rollen i Revolving bucketa. 
The wool ii passed through the scouring solution bv means of a series of rakes or prongs that are supported by a 
tabular frameworic to which an elliptical motion is given. 


first machine by hand and then passes auto 
maticaily through and from one machine to 
another at the delivery end of each machine 
it IS tightly squeezed between rollers The 
strongest scouring solution is contained in the 
first tank, in which the greatest amount of im 


punty IS taken out when the liquor m this 
machine is dirty it is run off that from the 
second machine is run into the first that from 
the third into the second and so on Tlie last 
bowl which 18 used chiefly for rinsing the wool 
18 filled up with weak clean sud after passing 



ihrough the squeesing rollers of this machine soda soap, soft or potash soap, carbonate of 
the wool 18 knocked upward and forward by soda, caroonate of potash, and ammonia. Pot 
a revolving beater, and delivered in a lofty ash u less severe in its action than •odl^ and 
open condition is principally used for fine qualities of wool 

Tbe pnncipal scouring agents are hard or ao<m is uiwd as an ingredient m waahing eUnng 
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coarse wools. Stroug solutions of the ingre 
dients are made separately, and the proper 
quantity is added in each machine to bring 
Uie liquor to the required strength It is par 
ticularly necessary for the soap to be free from 
caustic alkali, as this has a very destructive 
action on the wool The natural potash salts 
present in the suint materially assist in the 
cleansing operation The teii^rature of the 
sud ranges from 125^ to 105 F in succeeding 
machines a high temperature injures the wool 
particularly the lustrous varieties Soft water 
IS necessary if hard water is used some of the 
soap IS decomposed and wasted, while an in 
soluble lime soap is formed which is deposited 
on the wool and is very difficult to get rid of 
The wool requires to be agitated in order that 
the solution will penetrate the lumps, but if it 


18 agitated too much it becomes matted and 
stringy Thorough scouring is necessary, if 
dirt IS left in, the material does not work so 
easily in subsequent processes, and when dyed 
the colour is uneven Overscounng tends to 
remove some of the natural oil present in the 
fibres, the wool is made harsh, and the lustre 
IS dulled. 

By products from Wool — In Bntain the 
waste liquor from wool washing is very largely 
run away into the streams and rivers. On the 
C ontinent, and in some instances in this country, 
the liquor is collected, and by suitable treat- 
ment the grease from the wool and the fatty 
matters from the soap used in the scouring, are 
recovered The recovered grease is used in its 
crude form as a lubricant, and for smearing 
sheep in winter in cold climates, but by distil 



lation it may be made to ^leld stearine and 
oleine In its puiified form the wool grease 
yields * lanolin which is used in making up 
certain ointments and as an emollient prejiara 
tion for the skin The residue contains a con 
siderable amount of potash and is used as a 
manure 

A system of treating wool with warm water, 
previous to the opeiution of scouring is exten 
sively practised on the Continent and is grow 
ing in use m Britain The water dissolves the 
soluble impurities (the suint), which consist 
chiefly of potash salts, and from this source a 
large quantity of carbonate of potash is ob 
tamed 

In another system, which is employed to a 
limited extent, the wool is placed in enclosed 
chambers, and is treated first with warm water | 
and then with volatile solvents. The former 
dissolves the suint and the latter the wool fat 
and subsequently the by products are recovered 
in a very pure form 

HW Drying — After the scouring operation 
the wet wool is taken to a diyrmg niachme that 
consists of an enclosed chamMr in which there 


is a series of honzontal moving lattices Tlie 
material is fed on to the topmost lattice, from 
vhich after it has travelled to the end it drops 
to the next and passes back the process being 
repeated at each level until it reaches the bottom 
lattice, which conveys it out of the machine. 
By means of a fan air is forced through a heater 
and up through the wool and the speed of the 
lattices 18 regulated to give the proper length 
of time for the hot air to act upon the fibres. 

The following terms in addition to those pre- 
viously given are applied to wool — 

AproK 18 apphed to the folds of wool hanging m front 
of a sheep 

Atiralhan wool is a special curly wool which is 
obtained from lads taken before birth from certain 
Eastern sheep 

CofM-bocl wool is due to orossmg two breeds of sheep 
and then cixissing the half bred with one of the original 
breed 

Cotted wool contains masses of fibres which have become 
matted and entangled on the sheep s back. It is usn 
ally due to disease and restlessness on the part of the 
sheep 

Coiling IS the selection of infenor she^ from^those 
of a better type. 

JSwe wool is a Scotch term applied to the second and 
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•atoMOHii oBpt. In AiriMid an twiiiad wathar 
waol * 

J^ 4 Mm wool la wool takan from ahaap that have 


dM. 

J>r*bt ara aliort infra of wool oanaed during ahaanng 
b 7 aeoond enta baing made on the ataplaa. 

l^iH wool la ovar>flna and waak, and haa a poor 
handla and worka np nnaatbfiaetocily 

ia amdiad to wool of graatar than avaraga 
growth, whi^ haa a full appaaranoa and tenda to 

M iidle-woolUd la applied to ahaap that ara inter 
madiata batwaan the long and abort vanetiaa. 

Ham wool ia wool in which the ourlinaaa or wavi 


naaa and the atapla formation ara aoaroely diaoem 
iUe. 


wool oontalna a auperabundanoa of greaae and 
ia tharafora a bad yielding wool 
8aif-€iul u the coaraa p^ at the tail and of a flaeoe 
Senfr ia apphad to wool which oontaina a large quan 
tity of ragatable aeada. 

Skqftif wool la a long and danaely mwn wool 
SlianxiHgt are vary coaraa parta iibom off the laga of 
the ahaap 

8/ toes ore amall particlaa of vagetabla matter (other 
than hurra) found in wool 

wool haa a thicker and coaraer fibre than the 
average of a olaaa, and ia thua of inferior quality 
fqppiNyi or daag are matted dirty ataplaa cauaed by 
foreign matter adhering to parta of the fleece They 
ara removed by the aorter and are more frequently 
found when the aeaaon haa been bad 


I eiUd wool haa the ataple formation diaorganiced the 
fibrea in one atai le adhenna to thoae in another 
H I if wool la thick atraignt and hard m fibre 
1 eat ling or Ug wool la the firat clip of twelve montha 
Igowth from an animal that haa been clipped aa a 


Wool substitutxb, or re manufactured 
WOOLS, consist of wastes produced in the van 
ous processes thiough which the ihatei lal passes 
and of wool recovered from rags They are 
chiefly used in the woollen trade for cheapness, 
and are classified as noil waste flock shoddy, 
niungo, and extmct The trade is veiy exten 
Btve, about 180 OCX), 000 lb of rags beini, used 
annually in Great Britain, of which over 
100000,000 lb are imported 

Nod IS pi'actically new wool, consisting as it 
does of the short material tliat is removed from 
the wool in the combing process in worsted 
y arn making It is the best of the re manu 
factured material and in many cases it is almost 
as useful and valuable in the woollen trade as 
new wooL The len^h ranges fioni ^ in up- 
wards and the qualities of softness, fineness 
colour &c vary according to the class of wool 
from which it is derived. Noils are classified as 
English, cross-bred, Botany, mohair, and alpaca, 
according to their origin 

vary very much in quality according 
to the material and the process of manufacture 
111 which they are made. Thus, the waste made 
in * carding is soft so that it is readily worked 
UD again with little or no injury to the fibre, 
whereas the waste made in spmning and weav 
ing chiefly consisu of twisted threads which 
have to be pulled or ground into the fibre 
state before the material can be again used. 

Floeki are produced m the cloth finishing 
operation of milling raismg, and cropping, by 
which names they are known They are used in 
low woollen yams, for wallpapers, and for stuff 
mg mattresses. 

Toi^XlL 


Shoddjt and ifrfn^ are produced by tearing up 
ram made of wool, such as worn-out garments, 
tulors’ clippings, manufhcturers patterns, &c., 
shoddy being made from soft materials, tg 
knitted labncs and shawls, and mungo from 
hard, firm clotha The terms * old ' and * new 
are applied according to whether the material 
18 pi'^uced from rags that have been worn oi 
otheiwise The rags are subjected to a pulling 
and grinding action which r^uces them to the 
fibre condition again but the length of the 
fibres necessanlv suffers (to a greater degree in 
mungo than in snoddy) and the material is very 
inferior m quality Many of the pioperties of 
wool, howevei, ai'e retained and heavy warm 
garments, which would be out of the reach of 
many people if made of new wool aie produced 
at a cheap price 

Extract is made from rags composed of cotton 
and wool, from which the cotton is extracted by 
chemical means (as in the removal of vegetable 
matter fi-om wool) The wool material that is 
left IS then pulled into the fibre state in the 
same mannei as in the manufacture of shoddy 
and mungo 

The Wool Industry —A bi lef description of 
the pnncipal types of yarns and cloths that aie 
made from wool will assist in a propet undet 
standing being obtained of what ate desiiable 
features in the fibre Except in the case of 
*felt — which consists simply of fibies winch 
are indiscrmunately matted and felted togethei 
— the first object is to arrange the fibies in the 
form of a spun thread which is sufficiently 
strong to enable it to stand the strain of the 
operation of weaving Tlie fibres ate by a 
senes of processes, arranged in proper position 
in relation to each other in the foiiii ot a very 
thin sliver, and twist is inserted in older to 
wi-ap the fibres round each other so that they 
will adhere and give the necessary stiength to 
the thread In audition to the stiength required 
foi weaving purposes a thread hhoiild be of the 
proper size and as nearly uniform in thickness 
thioughout the length as it is possible to attain 
it should also possess the properties of fineness, 
softness, lustre, and power to shrink or felt, 
a< cording to the type of cloth that is required 
C loth IS made by interlacing transvcise or weft 
threads w ith longitudinal oi wai p threads the 
former during weaving, are subjected Ut very 
Little strain, wnereas the lattei aie plac*ed under 
considerable tension Firmness and stiength 
are therefore absolutely necessary featuies of 
the warp threads but in getting these softness 
and lustre, to some extent, have to be sacrificed, 
hence the latter features are chiefly obtained in 
the weft threads The teim ‘weft\ or warp , 
18 sometimes used in conjunction with the qua 
hty numW given to wool, as it is frequently 
found that a wool that is particularly suitable 
for weft IS much less suitable for warp, and vie e 
versa but in very many cases the same w(ol 
can be used for either weft or warp The fea 
tures which distinguish a wool also distinguish 
the yam and cloth made from it and any 
defects in the raw material are felt in every 
process through which it panes, and are notice- 
able in tlie finished cloth. 

18 » 
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Tha yarna nade from wwd may be divided 
broadly into worated and woollen I reanently 
the raw material is claeufied into ^ wools suit- 
able for worated yarn ’ (Iona wools), and * wools 
suitable for woollen yam. * (snort w<^) also the 
term combing is appln^ to the former and 
* carding ’ to the latter Such a classifieatioD of 
wools IS, however, eiroaeoua, because, although 
long wools are specially suitable for worsM 
yam, and short wooia for woollen yam, the 
same class of wool can be made into eithei 
worsted or woollen The difference between 
the two classes of yams is not due to the natuie 
of the wool, but to the differance in the pnn 
ciples upon which the yams are consti ucteo. 

Worsted 1 am — In producing a worsted yam 
the fibres (m the scoured condition) are fust 
arranged as straight and as paiallel as possible 
with each other in the form of thick slivers b} 
a process of preparing then by the operation 
of combing the short fibres are removed from 
the slivers in the form of *noil while the long 
fibres go foiward and form the top* The 
noil IS a waste — although a valuable waste — in 
worsted yai n making the amount of short fibre 
taken out varying from 5 to 10 pei cent of tbc 
wemht of the clean wool the top consists of 
thick slivers in which the longer fibres are 
arranged in straight and parallel order By a 
process of diawing, the thick top is reduced to 
a very fine sliver or roving’ from which the 
thread is spun The processes of drawing and 
spinnuig promote the straightness and parallel 
ism of t^ fibres. In a typical worsted yarn no 
shoit fibres are present the fibres are fairiv 
uniform in length arranged as straight and 
parallel with eacli other as possible and the 
thread is very uiiifoi m m thickness. The smooth 
and parallel ari'angement of the fibres enliances 
the lustie of the inateiial, but it reduces its 
feltiug property It will be evident that length 
and unifoimity in lengtli in particular, are very 
important leatuies in wools that an combed 
if there is a big proportion of short hbus pre 
sent there is a relatively lai ge amount of waste 
which increases the cost of the yarn hormeily 
only wools of good length were combed but 
with pteseiit day machinery it is possible to 
comb any wools from 3 in and upwards in 
length The process of preparing wckiI foi 
combing huwevei varies accomitig to the length 
of the material wools about 7 in and upward 
in length am piepared by a process termed 
^gilhng while short wcx>ls am prepared first 
by carding and then by gilling Them am 
thus two distinct classes of worst^ yarn, vis. 
(1) A lustrous woisted yarn, made from long 
wool prepaied by giiluig, which is bam and 
open in structure but in which the lustre of 
the raw material is developed m the highest 
degree This class of yarn is suitable for cloths 
in which brightness of appearance is of equal 
c r more importance tlian warmth and for such 
cloths lustre and length are the most desiraUe 
features in the wooL (2) A Botany or menno 
worsted yarn, made from short wool prepared 
by carding, which possesses little lustre but is 
very full and soft to the handle. This class of 
yam is suitable for light- and medium weight 


cloths in which softness and warmth apndesv- 
able features, and in this case fineness and soft- 
ness are of the greatest value in the wool 

If oollen yar/L-^A woollen thread is directly 
opposite in character to a worsted thread, toe 
processes employed are fewer than in worsted 
yarn making and (after the scouring operation) 
consist chiefiy of scribbling carding condens- 
ing and spinning None of the shoii; fibres 
are removed from the wool, and tlie pi^cx^esses i f 
woollen scribbling and car^g which are simi 
lar in effect, tend to mingle the fibres indiaciinii 
iiatel> together The condensing process simply 
divides the carded luateiial mto thin slivei-H, 
from which the spun thread is produced, lii 
none of tlie processes is there any attempt to 
lay the fibres straight and parallel with each 
otnei but latliei the leveise Fibms of any 
length can be spun on the woollen principle, 
but It iH usually not economical to employ wools 
that am longex than 7 or 6 in , as the lon^ fibres 
aie liable to lie broken in the machineiy Wools 
that are too short and poor for womted can 
always be employed foi woollen and it is clai n^ 
by woollen spinners that tliey can sjim any 
teiml that has two ends to it ’ The qumlit^Hr 
the \ain and cloth necessarily suffers if the raw 
mateiial is infeiior The liest woollen textuies 
aie made fiom merino and Botany wools, in 
which fineness, softness, and aptitwls to felt are 
tlie most desired features medium fabrics of the 
1 \ietd tvjHj from medium wools such as Cheviot, 
111 which tlie felting property is rather deficient, 
but wluili aie true and sound in fibm, with a 
mthei crisp handle while in the low class 
woollen trade the re-manufactured fibres — 
shoddy mungo and extract (mixed with a small 
quantit> of good wool noils, or cotton to enable 
It to spin) — am employed A typical woollen 
yarn contains very shoit fibres the fibica vary 
extremely in length and they am aiiiinged as 
indiscriminately as possiblo in the thiead the 
latte i featuie promoting the felting pm^ierty of 
the mateiial The yam is dull ui apfiearance 
dense full to the liandle and uneven in thick 
ness. 

UosM/ry and carpet vai ns am spun on botli the 
worsted and the woollen pi incqde but they am 
always mquired to handle veiy full and for this 
mason wlien made on the worsted system, only 
a small pioportion of the short fibres is comlied 
out while m some cases the combing operation 
18 tntuelv onutted \^ool8 am themfom suit- 
able for these yarns which contain too large a 
proportion of short fibms to be economu^ly 
uaea for ordinary worsted yarn 

In the accompanying table some of the fea- 
tures and uses of diffeient classes of wool are 
given for comparison but it w ill be understood 
that the particulars am only of a general char 
acter as many classes of woc»l vary considerably, 
and by sorting are made suitable for many du 
ferent puiposes. *Pnce is one of the most 
important factors to the manufacturer, and very 
frequently a different class of wool is employed 
for a certain purpose when a shortage m the 
supplv of the wool that is generally used has 
cauM the pnoe of the latter to bd* prohibi- 
tive. 
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Wool aod WooBen ladnstiy 
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AjipruKi* 

C8ui of Wool uSditr 
VttttlMur 



*»??• 


Low Scotch \ 

Low Engliih / 

Medium Scotch ^ 
Low medium Luu f 
hah f 

Low cioaa bred ; 

Fine Scutch \ 

Medium Fut^liah I 
Low medium croaa 
bred J 

BeatScftch \ 

Fine ]■ 

Medium cruaa bred J 

Best English \ 
Loug cross bred / 


Shorter British and 1 
Ck)lotiial cross-bred j 

Downs 'I 

Medium ( ol nial ] 
cross bred j 

Finest D< wns \ 
Fine cross bicd ! 
Low merino j 


Finest <r ns He 1 ) 

Botany skin wools / 


Botan> fl e an t I 
Menuoskii wools j 


Fine meniu 1 

(classed lleeces) ) 

Finest merino I 

(suited fleeces] / 


f 1 

j Irregular, I 

1 weak orittie f 

V and kempy J 

f 1 

-[ Irregular } 

weak J 

f S-IS' 1 

< Fairly uniform > 

fairly sound j 

( 'I 

< Uniform > 

V sound. J 


\( 8 12 ' 

' I niform 
I sound. 

4 9 

I I airly uniform 
1. a und 

i 3 7 

I Faiily unlf rm 
I V sound 


3 6 

11 1> II iform 
sound 


3A b 

Uniform 

sound 

' »-r 

I nif nn 
sound 

S-4i 

Very uniform 
very sound 


Straight 




Slightly \ 
wavy / 


/ Fairly \ 
t toit / 

< Faiily 1 
(hai’sh J 


(Fairly Fairly 

1 soft cui ly 


Soft Cuily 


Haft Curly 


< Very Very 

( soft curly 


3 } 


f Grey *1 
\ non } 
L lustrous, j 

(.«} 

Fairly \ 
lustrous / 

Luatious. 

/ Very 1 
\ lustrous ) 

f Fairly \ 
\ lustrous / 


Fairly 
lusti ous 


Nim 'i 
lustrous I 
faiily f 
^ wlilte. ; 
Non 1 
lusti us I 
K 1 ( 

white J 
’ Non \ 
lustrous I 
goo I 

white J 
’ N ti I 
lustrour I 



I ( arpi ts oheaj 
\ hoslciies. 

^Luw serges and 
suitings cai 

k ts blau 
ts 

r i w eds 008 
tunics serges 
(81 pets Ilian 
kets 

lb ight dress 
ful rics dress 
serges, medi 
uni suitings. 
Best lustre 

tic tbs dress 
fabrics liii 
ings 

i H( rg s medium 
' suitings cos 
I tamos blan 
' k ts h siei ks 
[ l<ine seiges 

I I nudiiimciat 
I ings fluiiiiela 
1 1 li sleries 
I i Medium an I 
I flue coating 
< s ft drusHtH 
I and costumes 
V flannels 


Fine Lontiiigs 
worsted an I 
w olluii suit 
it gs dress 

fain ICS lln 
ings flni 
bosiei les 


Very tliiest 
w rated and 
w K lien 
cloths 
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Wool and Woollen Indiaotry — The 

wool and woollen industry has assumed a position 
which bungs it to the front rank amongst the 
various industries of the world According to 
the Board of Trade I'eturns the niaiiufactuied 
article stands fifth in importance amoiigst Bn 
tish industries at a value reaching 70 millions 
steiling Millie the import of raw wool (apait 
from the home production) stands second amongst 
raw materials, tcjuchin^ the value of 35 milhona 
sterling 

Germany France and Belgium are our pnn 
cipal competitors for the wot Id s trade m wool 
len textile goods. The United States is actively 
engaged and provides the vast bulk of its own 
requirements for which it grows about 50 to 60 

f er oent of the raw matenid required. Austria, 
taly, and Russia are entenng into the arena in 
senous competition, while Japan is now niakinjg 
rapid initial developments. But the world is 
yearly making a larger call for wool goods. The 
moreasmg wealth and spending power of the 
community is idl m favour of wool as against 
VM^etable fibres for clothing 

Wool has therefore become an important com 
modity m the world s commerce. It is no longer 
aby jmdnctof the sheep the production of each 
eountry is now flarefolly and anxionsly super 


V ised, while its peculiar propci Lu s its gradi s 
and Its values are being ex[H rtiscd to day us 
never befoie 

W(K>1 18 giowu in piactically all countries out 
side the Piopics. It can lx* ]>ioduted where the 
highei biaucluH of agncultuic and daily faini 
ingare impossible in fact in Matching and foie 
casting pioduction it must be lemcmiiered tliat 
we are always dependent (and must be) on the 
pooiest and most remote tiucts of country for 
our wool supply As s<Km as a com try begins 
to be openea up and liecoiucs a\ailabie for 
cereals oi dair> pi oduce the land becomes much 
too valuable foi sliiep glazing 

At present Australasia (xmics a long way first 
and foremost both as regards the quantity and 
quality of its production The 1909 10 Aus* 
tralian clip was a i-ecord one and totalled about 
2 430 000 bales, or about 816^ million lb These 
wools taken all lound are the best spinning 
wools in the world and are used in eveiy textile 
manu^tunng centre for the best worsted and 
woollen goods. 

Some )reara ago it was thought Australia had 
reached its limit because of two facts both detri 
mental to productioD-~one being droughty which 
at periods has killed ofiT large numbers of its 
Live stock, another being the met that as a ooun 









iiulfim (1900) 
Oermanj (1909) 
Bonmania (1900) 
Servia(1905) 
Greece 

Sweden (1906) 
Norway (1900) 
Finland 

Denmark (1903) 
Netherlands (1904) 
Montenegro 
Orete 

Oyprui (1908) 
(1895) 

Switzerland (19(M>) 

Portugal 

Bosnia 


mmm 

if.mAm 
10 ^ 119^001 
m877,000 
10 744707 
8,081,816 
6,700000 
6 655,444 
3160 166 
2900000 
1 051 119 
998 819 
987 665 
876 880 
606 785 
495 000 
400 000 
801 669 
236 772 
209 243 
100 000 
94 717 


Aubtralabia 


South America - 


Argentine (1909) 

Uruguay (1905) 

Colombia 

Chile (1908) 

Falkland Iilands (1906) 
Paraguay (1900) 

Venezuela 

Guatemala 

Bolivia 

Houdurai 

62 211 754 
13 916 796 
3 480 026 
1 135 332 
088 705 
214 OGO 
176 G<I8 
77 600 
50 000 
11806 

North America— 


United Statei (1909) 

Mexico (19(^) 

Canada (1908) 

Newfoundland 

56 084 000 
3 424 430 
2 818 780 
78052 

Africa— 


Cape of Good Hope (1908) 
Algeria (1907) 

Orange River Colony (1907) 
BntiA East Africa (1908) 
Transvaal (1908) 

Natal (1908) 

Tunis (1902) 

Uganda 

MudUMAOlil* 

Southoni Rhodesia (1906) 

17 306 461 
9 314 515 
4020 808 
8 740 110 
2 811 061 
946 477 
719 610 
559 590 
304 083 
190 000 

Asia— 


British India (1908) 

Ceylon 

Japan 

14029 181 
100 603 
3 690 


Grand totals 


181 396 100 
116 625 681 


H2 101 747 


G2 40 d 202 


44971 215 


18 133 874 
504593 279 


198 194 214 
110 51G 331 


102 84i 131 


57 168 000 


21 957 752 
622 564 083 


tiy begins to develop and to be opened up its 
land becomes available for more lucrative pui 
poses than foi sheep gi^azing But Natui'e is 
always romantic and full of surprises The 
htghei branches of agriculture have increased 
and flourished in New Zealand and Australia, 
but still the wool pioduction has made seusa 
tional progress. Nature ap^ared to have on 
ginally treated Australia ratlier badly It left 
things in a topsy turvy fashion The ocean bed 
is on the surface the gi'eat rivers are under 
gnmnd, except in a few cases. Some nse in a 
swamp and after flowing for a few miles, dis 
appear again w ithout 8oui*ce and without moutlu 


But Nature is always inviting and compelling 
attack and men are learning how to tackle hei 
in Austmlia. They can trace the water channels 
and by following them and by artesian bonngs, 
have procured wonderful supplies of water in dis 
tncts that have previously oeen tbe most seri 
ouslv afiected by drought The drought spectre 
has oeen laid and some of the desert placM are 
becoming fertile This is a factor that is going 
to alter lockonings in future, especuiliy in the 
in tenor of Austmia, and particularly in such 
colonies Queensland, Western Austncfia, and 
South Australia. From Queensland in 1910 no 
less than 328,000 bales have been shipped being 
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Buaopi— 

Oniiiiinj 

AmMAwi 

UtdltdXing 

Fimaoe 


Spun 

B^am 

Boumanift 

Ketherlandft 

Portugal 

Sweden 

Bulgaria 

Switzerland 

Servia 

Greece 

Denmark 

Norway 

Bosnia 

Crete 

Cyprus 

Africa— 

Cape of Good Hopa 

Algeria 

Tunis 

Transvaal 

Natal 

Rhodesia 

Orange River C olony 
Egypt 

North Amilbica— 
United States 
Mexico 

Canada 

Newfoundland 

South Ahebioa— 
Brazil 
Argentme 
Chile 
Peru 

Venezuela 

Uruguay 

Colombia 

Bolivia 

Paraguay 

Ouatemw 

Asia (Wool using) - 
Japan 
India 
China 

Muoellaneoua 
Auhtbalia 
New Zealand 

Grand totals 


WOILDB POPUIAITOIV 

Pr saa n t SopBlatfam. 

1(I2;€OS,000 
a2,9S%000 
48,948»000 
44 647 000 
S9 267 000 
3S»911000 
19 794 000 
7 239,000 

6.664 000 
5 829 000 
6687 627 
5430 000 
4 221 000 

3.665 000 
2,784 000 
2,680 408 
2 669 000 
2,363 000 
1760 000 

360 000 
258 997 


466 239027 


2 607 600 
5 231 850 
2000 000 
1347 227 
1206 386 
697 000 
46<1880 
113 000 


87 189 000 
18 000 000 
6 946 000 
260 000 


112 384 000 


14 000 000 
6 540 000 
3 871 000 

1 601 000 

2 (i02 492 
1 141000 
1 000 000 

750 000 
(>81 347 
100 000 


1010 000 
100 000 
30 000 


4,396 326 
1,042 997 


32 302,889 


1 140 600 


Fopnlatloii In 1105 
127 000,000 

62.758.000 

43.696.000 
89 699 000 

38.618.000 
31 606,000 

18.288.000 
6,496 000 
6 710,000 

4 929 000 

5 280 000 
4 963 000 
3 441 000 
3,161000 
2346 000 
2,484 000 
2,306 000 
2,126 000 
1600 000 

296 000 


396 887000 


680 000 
500 000 
10 000 
800 225 
64 000 

143 000 
113 000 


70 264 000 
13 007 000 
4 834 000 
200 000 


14 834 000 
4 048 000 
3009 000 
2 601 000 
2 075 000 
819 000 
800 000 
600 000 
500 000 
85 000 


500 000 
97 000 
20 000 


1710 226 


88 89^000 


28 867 000 


617 000 
60 000 


5 439 322 
620 076 031 


3 188,000 
627 000 


1810 000 
620 336 226 


double the production of 1903-4 Western 
Australia has also doubled its production within 
the first decade of this centuiy 
South America conies next with onlj 461,000 
bales in 1910, and. owing to the 1909 drought, 
with a clip much below the average of the past 
decade, we bales are usually more than double 
the size and weight of the Australian bales, and 
in pounds the clip totals about 370 million lb 
Important developments are being ma^ in the 
extreme south of the New World, and the wool 
supply from Patagonia, Punta Arenas, and the 
FalKland Isles is becoming a valuable and im 
portant asset to the industry as a wbola These 


wools have remarkable and distinctive pro 
perties, the fibre being of a very light specific 
gravity, making it esp^ially valuable for hosiery 
and finger yarn purposes. 

The South American peninsula u destined to 
liecome a potential factor, and an ever increas 
mg one in determining the future and the value 
of wool It produces an unequalled variety of 
qualities, ana sensational advances are being 
made in some of the southern areas, unknown 
a few years ago, notably in the Pat^onia and 
Punta Arenas districts. 

If this were a historical pap^ there would be 
a romantic story to tel) of poneering work m 
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these areas and in the Falkland laluids. We may be taken as a general fBCt that the bulk of 
(Ion t hear much, because there are no govern vrooi (exc^ptin^ very short-stapled sorts) is used 
ment or interstate lealousies, no troublinff, scent- for the worsted cloth industry Wor$CecU (made 
ing politicians ancl no Ceul Khodes yet for that from combed wool) have come to be a permanent 
country — or wo should be stirred by the story and predominating rival to woollen goods on 
of how these bleak tracts of country are being account of then smartness and durability 
settled Suffice it to say that 60,000 bales of But wool is being more and more utilized for 
wool have been sent here in 1910, and that the all sorts of textiles — from the finest ladies’ cloths 
pioduction has lieen doubled in six years to imitation furs, sealskins, and astrakhan goo^, 

&outh A/t’tca seems destined to rank hiffh as and fitmi hosieiy blankets, and khaki (army) 
a wool producing country in the future Since cloths to tapestiies lace dolls hair, and tediiy 
the Boer Wai, gicat improvement has taken beat's, and each article calls for and impt esses 
place in the quality of these wools and in then a certain standard of value on the varied quali 
jii eparation foi market Austialian sheep have ties of woo] 

taen bought for breeding pui'poses and the It is Nature that determines the pioduction 
1 ommonwealth Government has encoumged the more than preferences of demand can do, al 
industry by appointing inspectors to ceitify that though these lattei may have some influence on 
clips have been pioperly classed and skated values but di oughts and disease on one haial, 
1 he 1909-10 clip totalled 377 000 bales, or about or too much gi'ass in good seasons, leudermg 
130 million lb the wool defective and faulty with vegetable 

The Vfhtted States raises about 300 million lb luattei ai e always making a multiplicity of 
which IB reouiied for its own industry and changes and developments m flocks, while the 
owing to the high taiiff duty on wool of 11 cents wonclei'ful devekqmients in interbreeding for 
per Ih theio is not much chance of its distiibu pioducing vaiious distinctive gmdes and quail 
lion in othei countiits ties lendci tlu auhistiy full of possibilities fiom 

Russia IS tile largest Luiopean wool ptoduiei both the utilitauan and money making stand 
but its wool IS not now cxpoited hut u nsumed points 

in its own count] y Ihe met eased output ]ier head of sheep has 

The MUp|jly fiom Euio]>ean (ountiies isgiadu Intn one of the most lemaikabh developments 
ally diminishing but the United Kingdom still of leieiit }eaiH Hie Austialian faimet has 

t ioduces about 140 million lb annually The dui mg past } cats been tiy mg by careful bleed 
hilled States is one of our best customers foi mg to enlarge the pioducing capacity of each 
our home giown wools 8ouie interesting figuits sheep And if every sheep m Australasia (115^ 
have been compiled by Messis Ualgety a Co millions) only gave ^ lb more it would mean 
showing the chief sheep glowing countiies of a 200 (Xio liales increase. This is not only jxjs 
the world, and giving a conipaiison between the sible but is an aciomphshed fact In 1891 the 
sheep flocks and the glow th of |K)pulatiou Tlic letoid >tai foi sheep 124,991920 sheep pro 
particulais are given on pp 196 197 ducedoiily 1 681000 bales In 1910 11 j,o 25 o81 

It will bo seen at once that the wool piodiic sheep pioduced 2 434 643 bales So that 9 
tioii of the woi Id is an enormous industry 1 ei millions less sheep prcKluced 700 000 bales more 
haps tlie most lomarkable fact huwe^el is that It is a sensational diffticnce and wc ha^e to 
tlu woild is always leady and huiigiy foi each altei all oui theoiies about the decline of the 
clip It is safe to say that duiing the past wool pioduction in ceitain aieas. Tbe increase 
twenty yeais (uiobably it is tiue of a much lias been gradual but the average yield m 
longer period) tiiere has never been at the end 1909-10 woiks out at 7 lb 4 oz per head In 
of the year an unsold 8ui})luHage of the yeai s 1908-9 it was 6 lb 14 oz pei head in 1907-8 
pi oduction despite cycles of bad trade cn specu it was 6 1b 9 oz. per head 
lative movements, of nioi'e than 10 pel cent The dispute which raged for sevei'al years 
(luring the past two yeais (1909 an<i 1910) it with regaitl to the 'V emiont bi*eed was of course 
has not aveiaged 2 per cent Of course this entirely attaclied to this quesiicm of increasing 
does not always mean that the wool has been the weight of the fleece fiom each sheep but in 
consumed — it is not possible to determine what that case it appears to have involved too great 
ptoportion of stocks ai'e held in tiie manufac a sacrifice of quality and \alue and fine wool 
tuimg establiisdiments of the woxld, — but it is c^onsumei’s have objected in every branch of the 
enougn to know that the consumer is prepared industry 

to cai ry tlie i isks it is nevei left on the market Of c'ourse in neb agncoHural and dairy fma- 
or IB owners hands, but is a commodity that is ing districts, as in Kew Zealand, the heavy Luh 
always saleable at a pnee. coin bleed of sheep can be kept, whidi produce 

Moieover the demand for wool is ao persis- both a \aluable cat'cass for mutt^ and t^e long 
tent and regular that whatever class ot ’W(x>l cross-bred wools Naturally wherever possible, 
(whether in good condition or otherwise) be pro- farmeni in Australasia and Sooth Aesenoa l^ve 
duoed It IB absorbed the prepondevance of any endeavoured to develop the mutton trade, and 
particular quality may b® a aetenuinmg factor the reeuk le that up to 1905 there was a steady 
lu valuea, but it does not apparently affect the and larm increase in the proportion cf cross- 
demand and conaumptioii. It could not be said bred and coarser grade wools whuh were betng 
that * whatever is, is best’, but it can be said of woduoed This was especially noticeable m New 
wool that * whatever is, is used Zealand and South America. Consequently, m 

The various properties and qualities cf wools 1S02-4 the total production in these two largest 
are dsnlt with in the precedinig Mrtide, but it wool countries showed over 51 per cent of eras- 
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bred gradee. Thanks, however to good seasonB 
m the poorer countries of South Africa, Western 
Austnuia, and Queensland, the proportion has 
been steadily dechning, and in the last years 
(1909-10) clip It showed only 42 8 per cent of 
croBS-breds as against Menno 

The most satwactory feature of this increase 
in menno production is the fact that the dis 
tiicto named whi(^ are showing the increasing 
production are all piactically fi'ee from tlie spiiid 
tmiT which 18 sucn a serious depreciating factoi 
in the Victoria and New S^uth wales distiuts 

[h d] 

Wool tnduatry In AuatrmlasUu— The 

history of sheep m Australia dates back to the 
hrat settlement in 1788 but the wool industry 
cannot be said to go back that far, foi the sheep 
which came with the hrst fleet were destined 
for the dinner table and not for wool pioduction 
Tlie first sheep census of Australia dated May 1 
1788 shows -^9 sheep out of some 70 puixhased 
at the Cape on the way out In September of 
the sene yeai a letuin shows that only one 
sheep leiuained Each vessel which followed 
however picked up mutton sheep at the Cafs. 
and the first sheep breeding expciiment c\ti 
made in Austialia was iii crossing some of these 
Cape* rams with Bengal ewes The lambs pio 
duced were said to lie as laige as the old ewes 
111 six weeks, but the wool was of a moiigiel 
description 

The fiiwt man to see the possibilities of fine 
wool production in Auatialia was Captain John 
Macaithur Attached to the 102nd Beginient, 
he landed in Austialia in 1790 and in 179d ob 
taming a grant of land started fanning His 
fust flock consisted of 60 Bengal ewes, and 6 5i 
7 mms of mixed English and Spanish descent 
The Bev Samuel I^rsden, a cun tern fniraiy 
pioneer commenced operations in 1796 but 
aimed more at a general puipose sheep than at 
the reproduction of fine wool 

PractuAlly the Australian wool industry began 
in 1797 by the importation of the Gordon Me 
rmos The honoui of bringing these Merinos 
to Australia is due to Captain Waterhouse of 
the Reluince and CViptain Kent of the ^ Supply 
Tliese vessels were sent to the Cape for supplies 
in 1"97 and while theie an opportunity occurred 
to purchase some pure Menno sheep One autho- 
ntv says that Macarthur had asked the cap- 
tains to purchase an v fine wool sheep that offered 
and this is more than probable The Spanish 
king had, some time before that, presented to the 
Dutch Government some pure Menno sheep of 
the Escunal flocks They were sent to the Dutch 
colony under the charge of Colonel Gordon who 
died there. There is nothing to show how 
Colonel Gordon became possessed of ^e sheep 
but hr seems to have done so and on his dea& 
his widow dispersed the flock, which then nura 
bered 32 Three she gave to Governor King 
and three to a Colonel ntterson. The remainder 
were oflbred to the ComnnsKry who was at the 
CaTO to purchase cattle for the Settlement He 
Qemtned to purchase, and they were offered to 
Captain Waterhouse. The captain could not 
afford to finance the whole pnrdisse, but Cap- 
tain Kent^ so that th^ might not be lost to the 


Settlement, agreed to pnrehase halt Tbeyeacih 
took 13 (starting Australia s wool industry with 
an unlucky numberX and in addition Govenaur 
Kings three also went on the ^Beluuice Uie 
three given to Colonel Patterson went to Eng 
land Mrs. Gordon was paid £A per head, snd 
the expense on deli veiy was about £l per head 
more 

As to how many of these actually arrived in 
Australia there is some uncertainty A letter 
wiTtten years aftei by Captain Waterhouse to 
! feir Joseph Banks savs 1 do not remember tho 
I number 1 had aln e when 1 ai nved at Port Jack 
I son but 1 think more than half Captain Kent 
who, I understand, shared hia with Colonel 
Braithwaite 1 believe lust all from the ciroum- 
staiice of his afiplying to me foi one immediately 
on hiB ai rival Anuthei authonty says that 

(.kptain Kent had one ram left when he readieil 
Australia As to the distiibution of these bis 
tone sheep Captain Waterhouse savs in the lettei 
already refen ed to oflered all mine to the 
Goveinor but he was satisfied as they were in 
the colony and declined puixhasing them Cbp- 
tain Macaithur then offered me 15 Luineas per 
head providing 1 let lam have the whole 
1 declined wishing to distribute them I sup- 
plied (^ptain Kent ( aptain Macaithur, Captain 
liouley and the Kev l^muel Marsden As the 
b|)atushewes had lambed— none but 28panish rams 
luiining with them — 1 supplied Mi Williamson, 
Mr Moore the Government, and in fact, any 
person who wished to liave them 

Thm was really the birth of the Austialian 
wool industiy and unqin stionalily it was Cap- 
tain John Macaithur who proved the pusHibiii 
tics of Australia as a woof pioducing country 
In 1800 he foi warded eight samiihs of W( ol to 
England addiessed t< bii Joseph Banks, and in 
1803 a r^Kiit on these saniples was published. 
A ewes fleece was valued at 4s }icr lb, a lam’s 
fleece at 6s per lb Other fleeces showed the 
type of W(K)1 on tin Ikuigal sheep Of this the 
experts said Bengal ewt haii only fit for 
biicklayers to mix amongst mortal to build their 
houses with in the colony In the Sydney 
Technological Museum are preserved samples of 
wool grown by the Kev hamutl Marsden which 
weie submitted to Goveinor King m 1804 for 
Ills information as to the suitableness of Aus- 
tralia as a wool producing country Macarthur 
in 1801 was able to danble his flock by purchas- 
ing that of Major Foveaux on that gentftenMiib 
leaving Australia In 1803 he had 4000 sheep, 
and was thus the first sheep king of Austmlia. 
Mai:arthut as a xesult of a duel with a fellow 
officer in 1803 was ordered to England, and to 
this circumstance Australia owes her first adver 
tisement as a wool producing country He took 
home with him samples of wool from the Gordon 
Mennos and gave evidence before a Commis- 
sion He endeavoured to form a company to 
exploit the fine wool industry in Australia. He 
declared the climate to be favourable to fine 
wool production although scientists bad ex 
pressed the opinion that the wool in midi a hot 
country would rapidly degenerate into batr He 
stated Unit in 1801 the heavieet fleece sbom was 
8| lb., wdule in 1802 the average weight was 
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5 lb and the wool finer and softer The fieeoe 
of one of the Cape Mennos was valued at 4« fid 
per lb , and tlmt of a Parramatta bred Menno at 

second important lot of sheep to be im 
ported to Australia were those purchased by 
Macarthur in 1804 from the stud flock of King 
George III At this time the Spaniards, desirous 
of keeping the lucrative business of wool grow 
ing to themselves, had made it a capital crime 
to expot t sheep from Spam A few had, how 
ever, been given to King George III, ana after 
bringing the flock at Kew up to substantial pro 
portions His Majesty decided to hold an auction 
sale of surplus stock so as to secure the placinc 
of the sheep in the hands of those who would 
most hijghly value it and attend to the increas 
mg of the breed 

Macarthur purchased 7 rams at pnces from 
£6 15« to £28f 1 b , the fleeces weighing from 
3 lb 4 oz to 7 lb 2 oz. He also purchased one 
ewe at 11 gs As the industry gtew Macarthui 
became the first stud breeder of Australia, and 
practically laid the foundation of the pastoral 
greatness of Australia, and the Camden Park 
sheep were the origin of many of the hne wool 
flocks not only of the Mother State, but of 
Australasia. 

The first shmment of Australian wool was one 
bale sent by Captain Macarthur to England in 
1808 by the ‘Dart The weight was 246 lb 
and the wool realized 10« 4d pet lb The fol 
lowing figures give the imports of colonial wool 
into the United Kingdom since then — 


Year 

Bales 

1808 

1 

1810 

98 

1820 

422 

1880 

8,003 

1840 

44 502 

1860 

158 558 

1860 

240136 

1870 

673 314 

1880 

ia54 430 

1890 

1600 666 

1896 

1802 209 

1900 

1 221 163 

1905 

1827 167 

1906 

1319 636 

1907 

1024 997 

1908 

1636 296 

1909 

1 761 108 


The progress of sheep in Australia in the earl^ 
days is shown in the following comparisons — 


Year 

Sheep 

1788 

2<» 

1792 

105 

1794 

526 

1796 

1631 

1797 

3902 

1798 

10 067 

1790 

4 721 

1800 

6.124 

1801 

6 767 

1803 

11232 

1804 

12 676 

1805 

19 359 

1810 

83,818 

1813 

65,121 

1814 

74 826 

1816 

62,476 

1816 

55,907 


iii7 

1813 

1819 

1820 
1821 
1822 


1824 

1826 


184,886 
287 822 
206,800 


Latter day progress is shown in the following 
comparison — 


Year 

Sheep 

1861 

23 741 706 

1871 

49 773,684 

1881 

78 068 426 

1891 

124,547 987 

1901 

92 441 836 

1906 

93 534 579 

1906 

lOS 796 126 

1907 

106 473 622 

1908 

109 346 967 

'xports of wool from Australia duiing 
lod 1807-1909 were — 

Year 

lb 

1807 

245 

1808 

562 

1811 

167 

1815 

82,971 

1816 

73171 

1817 

13 616 

1818 

86 525 

1819 

74,284 

1820 

99 415 

1821 

175 433 

1822 

172,880 

1823 

196 240 

1824 

275 560 

1826 

411600 

1826 

1106 302 

1827 

512,758 

1828 

1 574 186 

1829 

1 838 642 

1830 

1967 279 

1831 

2 541205 

18.12 

2 377 057 

1833 

3 516 869 

18,34 

8,558,001 

1835 

4 210 861 

1836 

4 996 645 

1837 

7 060,525 

1838 

7887 423 

1839 

10 128,774 

1840 

9 721 243 

1841 

12,399 090 

1842 

12,959 671 

1843 

17 433,780 

1844 

17 689 712 

1845 

24,150 687 

1846 

21 836 270 

1861 

88,067 600 

1871 

257 606 800 

1881 

393 341 700 

18J)l 

<>61 229 300 

1K)1 

< 73,914,300 

1905 

671 944,000 

1907-8 

686 818,010 

1906-9 

756,090,163 


Early Australian wools were sold at Garra- 
wray 8 Coffee House, Cornhill The earliest re* 
cora available is of a sale m 1820, when 68 bales 
were offered, and the wool made an average ^ 
Sa Id per lb , the best bringing 6a per Jb. A 
catalogue is preserved of a me of 329 bales of 
Australian wool at Qarraway*s on August 17t 
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latl. llMurtliiir't J WJL brnnd wan rapre- 
munid SB loto, aetling to lOi. 4fl(. w Ib^ 
Uiatprioe being ]Mid to »<iDO-bal6lo^ A two* 
bale m made Sa Bd. per Ib^ 3 balea Ba lOcL S 
bake 3a 7d, 1 bale3a7<i, 1 bale 3a Bdl, S balee 
3a 6(i| 3 balee 3a 5d, two lota of 3 balee 8< Sd, 
and others down to 2s. 6d, The J R. W wool 
(John Bilej Wattle) came next, 49 bales selling 
horn Is Id to la 9c2. per lb Mr Hannibal 
Maoarthur sold 11 bales up to 2t 5d For many 
^ ears the J M*A wool occupied premier position 
and brought top prices. Ibe record price foi 
Australian wool which will probably last for all 
time was IBs 4tl per lb obtained for a line of 
Macarthur’s J M A wool in 1827 llie S\dney 
Gazette of May 18 1827, says Tliough Mi 
Macarthur and the Sydney Gazette are not likely 
to be upon tenus of regara, still we congratulate 
the old gentleman upon some of his wool bnng 
ing^in London so hign a puce as IBs 4d per lb 
The enormous value of the wool industry to 
Australia is shown in the following comparisrin 
going back to 18B1 — 


Year 

Value 

im 

£5 629 449 

1871 

13 488 880 

1881 

16 13(1 082 

1891 

24 063 227 

1896 

20 433 86) 

1901 

18 93(» i57 

1902 

16 109 026 

1908 

18 042 873 

1904 

21 796 096 

im 

26 203,649 

1906 

29 411424 

1907 

36 207 861 

1908 

28 244 993 


The value of the wool sold in Australasia each 
season since 1898-9 is as follows — 


Year 

1898-9 

1899<1900 

1900- 1 

1901- 2 

1902- 3 
1908-4 
1904-5 
1906-6 

1906- 7 

1907- 8 

1908- 0 


Value 
£8 730 625 
13 603 694 
0 17( 083 
8 708 687 
8 810 840 
10 046 666 
13 826 269 
18 304 012 
21 835 131 

17 677 249 

18 805 629 


Aote . — The wof>l is practically all sold for ex 
port to manufacturers in various parte of the 
world. 

Btgfk Price for WW— In 1889 some washed 
combing wool of the Ercildoune clip grown in 
the Western District of Victona, realized 6s \d 
per lb = £56, 11s per bale. 

Wool selling in Austealasia —When Aus 
tralia first came into prominence as a w<x>l 
producing country there was no thought tliat 
the time would ever arnve when the bulk of 
the wool grown would be sold to direct repre 
sen tail ves of the worlds wool users prior to 
shipment. The whole object m view was to 
produce the type of fine wool recjuu^ by the 
Dome manufacturer which experience had de- 
monstrated could be grown to perfe<*tion in 
Australia. At the birth of the Australian wool 
industry there was no thought of catering for 


Urn Continental or AmeHeandei^ All these 
oountiies bad lai|(b fiooks of their own» jnro* 
duoing sufficient wool for their requireinentSi 
and It was to feed the British mauuffioturer 
that the founders of the staple industry of 
Australia had in \iew as their great objective. 
As wool using machinery was improved a larger 
output was rendered possible, and happily the 
strides in mechanical science kept pace with 
the development in the production of the raw 
material in Australia. Regular auctions for the 
sale of Australian wool were instituted in Lon 
don in 18.36, although for some years prior to 
that date the wool was sold at auction in Jjondon 
at irregular intervals and records are in exis 
tence of such sales as fai back as 1821 At first 
the English usei was the only customer but 
gradually as the Continental flocks diminished, 
repi'esentatives of foreign countries appeared in 
the English market 

In Australia in the very early days all the 
wool was shipped for sale in London No other 
course was possible This naturally meant a 
very long and anxious wait on the pait of the 
squatter First the slow journey uy bullock 
dray to the seaboard, taking weeks and even 
months next the long trip to England in a sail 
ing vessel and the further long wait until the 
returns came to hand The need of ready money 
01 supplies to carry on with, forced the smaller 
growers to seek advaiKen fiotn merchants The 
inei chants were willing to advance on the wool 
by loading the returning teams with supplies 
but wool was found to be such a convenient 
means of exchange that mei chants gradually 
adopted the practice of purchasing small lima 
of wool for Biiipment in {lajmeiit of goods re 
ceived Only the smaller glowers weie disposed 
to sell right out as large owners realized that 
the ptice bid in Sidney, MellKuirne, or Geelong 
was in the nature of a speculation and that the 
puichasets veiy fiequeiitly made very large 
piofits 111 the wool they shipped OiMually 
the competition became very keen anumg the 
merchants foi these wools, and the early wool 
buyer appeared on the scene Generally no was 
a man wiio had had experience in the nulls of 
Yorkshire and could bung expert knowledge 
to bear on the work of fixing the value of w(K>t 
Some of these early buyers were, indeed highly 
skilled men Their business was to interview 
the small owners on then ariival in town and 
bargain with them for the purchase of their 
worn Their occupation was at first an easy one 
for the wool only came to hand at very lire 
gular inteivals but as competition increased, 
the woik became more strenufius The buyer 
had to be ever on tbe alert for stiuy lines of 
wool and was frequently called upon to go out 
along the roads to meet the incoming teams and 
bargain for the wool, or to haunt tne wharves 
for wool arriving by boat. At medlar inter 
vals, odd lines of wool were offered at auction 
at sales of goods and furnituie by the legular 
auctioneer In New South Wales Thomas Sut- 
cliffe Mort is regarded as the founder of the 
industry, for starting in 1843 as a general auc 
tioneer, he soon inaugurated reguW sales of 
wool and station produce, properSes, Ac That 
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was practically the start of the wool selling in 
diistry in Sydney Later on, other firms started, 
and gradually the business assumed important 
proportions. It was, however in Melbourne that 
the biggest strides were made in the early days, 
due to the energy and ability of Bichard Golds 
brough a Yorkshiienian who prior to his arrival 
in Melbourne had served an apprenticeship in 
a Bradford woollen mill The southern centre, 
inaugurated in 1646, soon became the leading 
mart of Australia, and even attracted large 
quantities of wool from Sydney 

The Australian sales were at the start depen 
dent almost entirely upon the buyer represent 
ing the various merchants and on the speculative 
element Gradually, however, buyei-s came from 
the Old World but it was not until the Cx)nti 
nental wool user adopted the progressive policy 
of being directly itspiesenied at the Austialiau 
sales that the possibilities of the wool selling 
industry were seen in then full magnitude The 
various phases of the development which has 
taken place are full of historic interest, and 
each IS woithy of a detailed account 

fhe stoiy of the use and piogtess of the 
wool selling industry affords one of the most 
stiikmg illustrations of successful commercial 
endeavour that can be pointed to in the history 
of modern tunes The start was a modest one 
and the facilities voie of the most piimitive 
(hscrmtion The pioneers of the industiy had 
an upnill battle to figlit and to those captains 
of industry like Moit and Goldsbiough who 
set out in the face of strong prejudice to build 
uu the colonial markets, Australia owes much 
Ttie London market, firmly establislied had 
reat atti actions for the squattei and the Lon 
on sellmg brokers had little doubt but that 
the policy of selling in Austiaha was only a 
flash in the pan and would not last It was 
uiged that the existence of dual ixiaikets was 
piejudicial to wool values and the loc*al sales 
for years only appealed to the smallei grower 
to whom prompt realization was absolutely 
essential It can even be said that it was the 
smaller growers who made the colonial markets. 
Tlie larger owners, finding that the selectors 
were leahzing prices locally which were fully 
equivalent to Ixindon paiity, gradually gave 
then support to the local sales, which began to 
swell very considerably in volume 

The gi*eat success of modern times may be 
ascribed to the development of the policy of 
closer settlement on the one hand and the large 
inciease in the army of English and Continental 
buyers on the other hand who regularly visited 
the colonial sales and as the business expanded, 
established their permanent offices in Australian 
centres 

The Pior^eennff Wool Buyer — ^Paradoxical as 
the statement may appear on the surface, it 
really the wool buyer who pioneered the 
Australiau wool selling industry Wool buyers 
were known in Australia long oefore wool sell 
ing brokers. In fact the wool buyer actually 
created the market, and the wool sellmg broker 
was evolved in die natural order of thinn 
Pioneer wrool buyers operating on behalf of the 
local merchants plied their idling long before 


there was any idea of establishing a regnlsr 
system of wool auctions The demand for wool 
for exchange purposes by the merchants led to 
their engaging men who by their experience m 
Yorkshire mills were qualified to buy wool and 
some of the larger merchants even imported 
specially qualihed men to act as their wool 
buyers The methods of the eaily buyers were 
vastly different to the system of to-day No 
facilities of any description were provided The 
wool teams put up at some of tne old inns on 
Brickfield Hill Sydney and while the teamster 
was taking his bullocks to a waierhole neai 
the present Belmore maikets the buyer would 
clamber on to the l(»ids of wool and begin his 
iim|>ection No specially designed show floor 
and elegant salerooms were piovided The 
light of day and the canopy of neaven wew all 
the wool buyer requiied He would cut a slit 
in a Isde withdraw a handful of wool and on 
that handful base his estimate of value. Then 
wouki follow a haggling match with the owner 
liobably the buyer and the ownei would ad 
join 11 to tea together play cards, diink smoke, 
and vain all the evening, and perhaps not till 
the next day would the Siigain ne m^e 
The detei muiatiou of values in those days 
was a difficult matter The wool was worth 
whatevd the buyer could be induced to pay, 
and both buyei and sellei were absolutely in 
the dai k as to what was the actual ruling value 
in the Old Woild Ocean cables weie unheard 
of and vessels t(K)k many months in coming 
fiom England and ainved at iiregulai inter 
vals so tliat theie was always a large element 
of siHJculation m buying wool The rough and 
ready aiiangtmcnt in tlic eaily days, which was 
alw i^B undc! stood by the buyer and sellei was 
that a pine pei jiound had to be faxed for fleece 
w >ol and tin bellies and locks wtie taken at 
half price The (juantities available were very 
niodeiute as all the laigei owners shipped to 
London, and onh the selectors piessed for 
leadv cash or supplies could be mduced to sell 
locally A line of ten or fifteen bales was re 
garded as a \er^ satisfactory purchase Natu 
ralh as the demand among the merchants was 
gieat and the available quantities limited, there 
aiose a keen competition which in a measure 
piotected the interests of owners. Speculation 
began to take a band in the business, w^ch 
inci eased the competition. Part of the equip- 
ment of the early buyer was a swift pony, on 
which he could canter off to the wool scour on 
the outskirts of the town to secure a few bmltti, 
or go out along the main road to meet incoming 
teams and baigain for the wool Havmg re- 
ceived advice that an owner was coming down 
to Sydney with hfs wool the buver would go 
out daily in the hopes meeting tlie ownw and 
forestalling other buyers. One of the earliMt 
of Sydney buvers, Mr P B. Whitfield has kft 
some interesting remimsoences on this pomt. 
In passixm it may be noted that Mr Whitfield 
came to S^ney acting for Mr Alexander who 
had marned the widow of Dr Bedfem to 
whom the Bedfern estate belonged. It hm 
buamess to manage the estate, sell tbs land m 
blocks as opportunity offered, laveat ths 
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c^edfi m wool, and aUp It to England. Many 
of the men who porohaaed tlie haxd coily after 
gi^t persuasion, found ^ a most prtihtable in 
vestment in i^r jears. Eefernng to the pur 
cliase of wool in the early days Mr Whitheld 
in his remmisoences says Many an hour have 
1 waited, either alone or in company with an 
other buyer when 1 had guessed that any wool 
would be coming down listening for the creak 
iDg of the wagons It was twious waiting 
bat when the wool was in sight we used to go 
to ^ork at once, cut a slash in the bale take 
a handful of the wool out, and look at it then 
nut It Ijac k and do the same v ith aimtlier bale 
The owuei would look on all the tune and pre 
tend to be mdifferent Then 1 would make 
bun an offer Oh no the owner would pro 
babl} say, *it is worth more than that now 
when pel haps he had been away the whole year 
in the bush and knew nothing at all about it 
He would nrttend to start ms wagon again 
keeping a siiar]) eye on us to see if wc would 
advance If the ownei really thought that the 
woi)i was woith more he would lefuse our offers 
and take the wool to the hotel or send it to the 
ineichants foi sale oi shipment In tins wav 
they used to get a fan piice foi then W(»ol 
Ibe buyeis weie all so eager to sectii'e panels 
that It was lust the same as an auc tioii Some 
times, 1 auiiiit we lesoited to a little man 
feiuiiug t( get the w(x)l and would make an 
uffei a little uiidei the luaik and refusing to 
advance Uk hu>er would nde back without 
fhitig aii} business He would meet another 
buy el and say Old 8o and so is coming down 
tlie load with liis w(Kil 1 ofieied him for 
It If you g(» a farthing more you will get iL* 
Ihe owiKi thinking now (and lierha^M cot 
lecth) that he had got the full inaiket value 
fot bis wo( 1 a baigain would be stiuck and the 
wool coming to town would be delivei^ to its 
new ow ni i 

A contcinpoiary buyer Mr James Johnson 
in Ills leimuiscences published some years ago 
said How did I buy my wool in the early 
days liefore there was any regular market? 1 
used to take my horse and ride along tlie 1a\ er 

K>1 load to the Bark Huts and wait there. 

should, if fortunate meet a load of wool 
draw n by bullocks, the owner dnving 1 would 
get into conversation with the owner and lo(»k 
at the wool, and presently make bun an offer 
for It After a goc^ deal of argument we would 
very likely stnke a liargain If not be would 
take the wool to the Haymarket and take bis 
wool into the yard of one of the old Brickfield 
Inns wliere some other btnrer would make a 
baigaiu with him for it. Mr Johnson was a 
seoutx^r and speculatoi who started in a modest 
way and had a very long experience. The ulti- 
mate amrcess of bis operations may be ganged 
bv the fact that at his death he left an estate 
valued for purposes of probate du^ at A214,718 
Other early buyers were enga^M by the mer 
diants at a weekly wage, and one who was 
operaUag fur many years was m the receipt «f 
IQi ffdLpm'day winch was regarded as a pnnoelj 
wage at that tune. 

Xhe eatly buyers were useful to the small 


owners, who required aa unmediate sale of their 
wool and their operations, although small m 
comparison with modern times pa>ed the way 
for the foundation of the wool soling industry 
By the time auction sales were inaugurated 
there were quite a number of buvers and speou 
lators in wool, and the} and tlie owners were 
ready for the innovation (»f wikiI sales. Buyeiw 
welcomed the opportuuitv of Im ing able to 
attend sales ana bid for whatcvei cfuantity 
might be available and owners appreciated the 
means provided of having the full competition 
of all the buyei's, thus enabling theta to secure 
full mat ket value without the oldtiint haggling 
with buyexs. 

Jhe liiith of Woo? Aurttons — Eventually odd 
pai(‘els of wool found then way to the rooms 
of tlie oldtime general auctioneers 11 h> would 
only ocmsist of a few bales -~p(xha})H «>nl} one 
oi two bales, or even a doren — and tbe^ wore 
sold iindei the same conditions as furniture, 
gioceiies clothing &c Auction selling of all 
classes of goods was a gieat institution in the 
early days of 'nydney, and laige quantities of 
gcMids were disposed of in tins manner The 
wool ofieied at auction was sold vi ithout trouble, 
and It was fioiii these odd sales tliat the idea 
germinated o( holding regular auction sales of 
w(M)l in Sydney The beginning of things in 
Melbouine was different. There the fathei 
of the selling industiy Mr Groldsbrough set 
out to establish a wool selling business as a 
branch of his stock and station agency and, 
bunging iiKKlern methods to beat achieved a 
woiiueiful success In b^diiey tlio stait was 
some years eaihei The first man to make a 
feature of sc Uiug wool at auc turn was unclcmbt 
edly Ml T Moit He Mtaitcnl in business as 
a general auctioneei in 1H41 and as assigned 
estates were plentiful at that time folh vving on 
the great collapse of the industiial fabric there 
was no lack of business A fair pr(»portion of 
wool came bis way for sale and as the quantity 
increased it was found {Hissibh to hold regular 
sales uf w(x>l and pioduce Absolutely no fa 
cihties weit proviiied fui the trade Hie first 
wckI store in Sydney was an old dilapidated 
tdied elected on the banks of the Tank Stieom — 
then a xiviilet of some consequence^ somewhere 
near where Angel Lane now is An oldtmie 
authofity xefexring to this stole savs *ln tlie 
forties there were no wool biokcrs except Mr 
Molt who had a very primitive place with an 
iron roof without walls or gate under which 
the wocJ sheepskins hides and what not used 
tc» he In this structure th6i*e was a weighing 
and dumping af^ratus where the woe 1 was 
weighed ancT pressed and sent on boaiti ship 
when the tide and inud allowed That was 
about ail the conveniences the wool tiude m 
those d^s poss es sed.* 

Mr €r F Dixon in the reminiscences he 
left referred to Mr Moris first attempt to 
bold wool salea He savs ^He made a start 
lor himself in Pitt Htreet, near Angel Lane, 
fasit soon found his place too small and moved 
Deal to where the rest Office now is. It was 
lust i^ut where Pahfligs music store is now 
looated. There was an opening through from 
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George Street across the Tank Stream Later 
on he moved down to Circular (^uay, where 
he started in a single stoned building at first ’ 
Mr Dizon amved in Sj^dnej in 1842, the year 
before Mr Mart started in businesa He bad 
previously served his apprenticeship to wool 
sorting in Leeds, with a view to bscoming a 
wool manufacturer For this he had to pay a 
premium of ;^160, and work for seven years 
without remuneration When his apprentice 
ship was finished, it was found that it would 
lequire ;£10,000 capital to start, and as this 
amount was not foithcoming he came out to 
Austiuha. He secured an engagement as wool 
buyer for Messrs. Campbell & Co and later on 
acted in a similar capacity for Messrs. Gilchrist 
& Alexandei He gives a definite idea of the 
business done at the earl} auctions *For a 
long time after the sales were started’, he says, 
*it was the exertion rather than the rule to 
sell at auction I don’t believe there were more 
than 3000 bales sold by auction in a season 
Mr Dixon goes on to say that in the eaily days 
the wool was all washed on the sheeps back 
They thought anyone mad who spoke about 
selling wool in the grease At lengtn, however 
one or two tned it with success, and then all 
the sheep-owners with one accord went in for it, 
the reason being tliat the buyers for a season or 
two did not make sufficient allowance for the 
loss in weight by scouring, and paid too much 
for the wool, many of tliem burning their 
fingers’ over it The squatters knew roughly 
what they had been getting for the fleece of 
each sheep, and when they got so much more 
they jumped to the conclusion that it would pay 
them better to sell in the grease It certainly 
paid them very much bettei until the Loudon 
tiuyers learned to make proper allowance for 
the loss in scouiing Mr Dixon refers to an in 
cideiit at one of Mr Mort s early sales * 1 was 

a little late he says, *and just as I got near 1 
heard my name mentioned and when I went in 
Mr Mort said *Are those your returns that 
I see in the Herald to day? I answered Yes , 
and he said Well, they ought to have paid 
the othei halfpenny and made it an even half 
crown The mail had lust come in and my re 
turns of 2b for washed fleece had been pub- 
lished in that morning’s paper Mr Dixon 
refers to wool washing being carried on in the 
Tank Stream He also recollected when he and 
Mr Henry Parkes (afterwards Sir Henry) were 
working together at the Quay Parkes was 
casually employed by the Customs House at 
5« a day and Dixon as a wool buyer received 
10« dcL a day regularly Among early buyers 
mentioned were Messrs Edward Bennett, But- 
tery, Blakey Atkinson, Ebsworth, Bray, Jack 
son and Whitfield 

As the wool selling business increased, regular 
weekly sales of wool were held An authentic 
account of a wool sale in Sydney in 1659 was 
given some years ago by Mr Henry Austin, a 
veteran wool buyer, who first landed in Sydney 
in October, 1858 He was engaged as a wool 
UNj^r for Messrs. J T Ariiiitage & Co of 
flMMey but in those days Melbourne was the 
mgm progressive wool selling centre, and he 


had to go to Melbourne to buy wool Be 
mentions that at that time the principal boyen 
in Melbourne were John Sanderson (Banaer 
son & Murray, Galashiels), Ryder (one of the 
oldest Australian buyers^ And Pnnoe, Ogg 
& Co There were two wool selling firms in 
Melbourne, viz. Richard Goldsbrough & Co. 
and J H Clough & Co Both firms bad stores 
far ahead of anything in Sydney stone built 
and spacious, and the methods of doii^ busi 
ness were far more up to date than l^dney 
They had printed catalogues at the sales, the 
wool was displayed for sale in well lighted 
showrooms, and business was done in a cor 
rect methcdical manner, vastly different to the 
happy go lucky style then prevailing in Syd 
ney Mr Austin regards Mr Richard Gofds- 
brough as the founder of wool selling in Aus 
ttulia, and ftom his ^rsonal experience of 
him describes him as being a generous, open 
handed, energetic Yorkshireman, and in his day 
one of the most popular men in Melbourne 
Mr Austin says To the best of my belief 
Mort & Co were the only firm selling by auc 
tion in Sydney in 1859, and they I fancy, took 
but little interest in the business, sales of big 
estates and properties having naturally greater 
attraction than the handling of the few bales 
intended for local realization Practically the 
wool business was in the hands of large mercan 
tile firms such as D Cooper & Co., Gilchnst, 
Watt & C/o Campbell & Co Flower, Salting A- 
Co , and others who as soon as the wool m^e 
its appearance in town, lost no time m putting 
it on txiaid ship advancing on it, and sending 
supplies to the vaiious stations by the return 
ing teama In these circumstances one could 
haully have looked for an imposing catalogue 
at a Sydnev wool sale but 1 certainly was not 
prewired for the impression I was to carry away 
with me at my first attendance A weekly 
wool sale took place every Thursday and was 
held in a shabby low two storied building on 
the Quay Half past eleven was the houi for 
the auctioneer, Mr O B Ebsworth, to make 
his appearance. Prior to his am\ al a few l^ei-s 
(Messrs. Kummerer Hinchcliff Johnson, Whit 
field and Hirst) might lie seen arriving one by 
one to inspect the wck)1 foi sale The storeman, 
old Lewis, would t ut open the bales with a for 
midable looking knife, and a wretched untidy 
looking catalogue was handed to each buyer as 
he turned up A man stood outside the door 
with a bell to proclaim to all and sundry that 
a wool sale was to take place, for all the world 
like a secondhand furniture sale of to day A 
bale of washed wool (greasy w(k» 1 was almost 
unknown then) was pulled down to serve as a 
rostrum for the auctioneer who after various 
greetings with buyers and oommumngs with 
Lewis, the storeman took his pkme on m bale, 
and began to read the conditions ql sale. If 
when a lot was put up any bidder tliought he 
had not had time enough to examine itfimrly, 
he would call upm the auctioneer to iSff a mt 
and give him time to make a furthe^4B|niiia- 
tion Nothing loath the auctioneer *raray re- 
fused to grant such a request which was never 
objected to by anyone praeent, tune, of oonrae, 
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hrfng no olrieot Bidi were mode to nodi, 
winke, npltfting of penoile, voeel bide being 
in ^ minority In e word, eami up thia 
vetermn bojer, ^anything more unbusinMlike, 
shabby, and oontemptibm than a Sydney wool 
•lie in 1859 it has not been my misfortune to 
attend. The redeeming feature was the old 
Irishman Lewis, who could always raise a laugh 
when he set his tongue wamng in the richest 
of brogues Little md I think when 1 left that 
sale that I should live to see Sydney the great 
Australian wool market that it is to day From 
1859 to 1863 Mr Austin as a buyer had to 
spend the b^t part of the summer in Victoria 
attending the Melbourne sales. 

In 1864 Messra Mort & Co made an applies 
tion to the Exchange to hold weekly sales in 
tliat building on the Thursday of each week 
1 he application was granted and a new system 
of selling inaugurated By this time Mort & Co 
had ceased to be the only wool selling fii*m and 
a wool lostei for 1869 ten years after the sale 
descnlied above, shows that the firms selling 
at the Exchange were Richardson & Wrench, 
Irwin & Turner, J Devlin, junr Brewstei & 
Trebeck O B. Ebsworth, and Harnson & Jones. 

The howidtr of the Sydnejf Sales — By common 
consent Mr Thomas Sutcliffe Mort is regarded 
as the founder of the wool selling industry in 
New South Wales He may not liave been the 
firat auctioneer to actually sell lines of wool at 
auction as has already been explained but he 
a as undoubtedly the first man to originate regu 
lar sales of wool and skins, and liv^ to see the 
aool selling industry reach proportions of im 
portance 

Mr Mort was bom on December 23, 1816, in 
Bolton Lancashire, England He received the 
ordinary commercial education and on leaving 
school entered the country house of a big firm 
of warehousemen in Manchester When he 
was about twenty three years of age the firm 
with which he was connected received an ap- 
plication from Messrs. Aspinall, Brown & 
of Sydney for a capable clerk, and his name 
was suggested foi the vacancy Being fired 
with ambition, and only too anxious to carve 
out a future for himself m a young country he 
gladly accepted the offer and made arrange 
nients to come to Australia. He ai rived in 
Sydney in 1838, and at once entered upon his 
duties, and from the outset displayed maiked 
abibty At the time the firm of Aspinall, Brown 
A Co were located in an unimposing wooden 
building in Charlotte Place, and nere Mort was 
called upon to fill the dual position of clerk and 
salesman He remained in the employ of this 
firm and of its successor. Gosling, Brown A Co 
for about five yeara In 1841 he married Miss 
Theresa Laidley, eldest da^hter of John Laid 
ley, at one time Deputy Commissary Geneial 
In 1843 his firm was involved m the general 
financial coUapw which took place. This dis- 
aster, which affected many of the leading houses 
of the dav was owing to an mdiscnminate rage 
for qiecnlatian which prevailed about that pen<^ 
and the atoppa^ of the sale of land consequent 
upon the pnee being raised from 12a to 20a per 
acre. Great famlitiM had been given by the 
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new banking and loan institatioBS for obtaining 
the use of money a mania for purchasing cattle 
and sheep had swept the colony of most of its 
available capital a few months before, and Eng 
Iish exporters were willing to give enormous 
credit to secure the sale of their commodities 
A feeling of false prosperity had earned tlie 
hitherto successful ones into excesses of wild 
extravagance and expense, and when the cnsis 
came the bubble burst without a note of warn 
ing The Bank of Australia was the first to 
f^, and, as it was then the leading institution 
of its kind. It involved most of the leading houses 
of the day in its downfall 
It was at this critical period that Mr Mort 
launched out for himself as a general auctioneer 
The announcement of his start is found in the 
Sydney Morning Herald of Tuesday, 'lept 5, 
1843, and subsequent issues, viz. — 

Notice 

Mr T S Mort begs to siinounoe 
his intention of oommenomg buiineM 
forthwith sa an auctioneer and brol cr 
In the abaenoe of more eligible | re 
miaea he haa temi>orarily taken thoee 
adjoinii^ Meaara. Leviok k Younger 
Georro Street, and immediately op^x) 

Bite the Bank of Auatralaaia, where he 
requeati hia fnenda will kindly for 
ward their oommunicationa 
Hia terma and mo<le of bvaineaa may 
be learned on application at Ida ofiioe. 

George Street 
SeptemMrSrd 1H4S 

Mr Mort lost no time in getting to work, 
and appears to have sprung into the front rank 
as an auctioneer straight away His first genei al 
sale was on Monday September 11 1843, when 
he offered a variety of goods, and he conducted 
two other auction sales the same week Tlie 
first occasion upon which he sold wool was on 
September 15, 1843 and the advertisement of 
this sale reads — 

Mcxil. 

Mr T 8 Mort will aell by auction 
thia day Friday September 15th at 
hia temporaxy rooma oppoeite the Bank 
of Australasia, at 11 o clock, 

2 bales of wool 
Termt at mle 

Slowly but steadily the business increased. Mr 
Mort secured new rooms in George Street ^foiir 
doors north of the General Post Ofhee , and in 
January, 1844, he offered a catalogue set out as 
follows — 

15 bales washed wool 

7 

8 

5 

Presumably each lot was from a different owner, 
but no brands are given in the advertisement. : 
The concluding item of this sale was a consign r 
ment of half a ton of Bntish-caught whale* ^ 
bone / 

Mr Morts success from tbe start was mnak^ 
pronounced, and was doe to his great ability 
as an auctioneer, his takmg manner, and 
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untiring energy In tiM eady dayi df hia bum 
new be withcfrW himaelf entirely from aociety 
(and Sfdiiey was a pleasure lo^ng place then 
as always) and devoted all his energies to his 
new avocation, working for a long time at the 
rate of fifteen to eighteen hours a day It is 
characteristic of the man that so great was his 
love of gardening that, despite the long hours 
he was working, he would, on his return home, 
devote many a half hour by candlelight to beau 
tifying a small ^ot of ^rden ground m front 
of hiB cottage at Double fiay 

For some years Mr Mort developed the wool 
selling businens and established an organized 
system of public wool sales in Sydney The 
squatter on hts far-away station nad hitherto 
only found a very precanous market in Aur 
tralia, and was now enabled to count on a safe 
outlet for his wool and a much quicker return 
than was involved in Hhinping to London As 
the wool business expand^, Mt Mort handed 
over the actual control to assistants and threw 
hiB energies into other channels of development 
The late Mr O B Ebsworth was his wool auc 
tioneer for many years, and sulisequently started 
in business for himself as a wool selling brukei 
lor some years Mr Mort was in partnership 
with Mr Brown, and the style of the firm was 
Mort & Brown later on, it was changed liack 
to Moit & Co Among those who weixj associ 
ated u ith tht firm in the early da^ s were Messrs 
L W Caiiioion Benjamin Buchanan Henry 
Molt (bi other of 1 S Mort), Laidley Moit 
(son) and Ml Joseph Abbott 

Ml Mott >^as foremost in all the great oom 
meuiai ontei puses of his day, and was a powci 
foi good. Modest and unassuming he was 
public spirited and full of energy His views 
wert huge and hbeial his cnterpiise courage 
oua, and no had unbounded faith in the future 
of his a<lopttd country His commercial record 
is pure ana unsullied and he, by liis many enUr 
prises, did muih to develop and open mi the 
resources and ( apabilities of the colony Efe v as 
one of thi piomoteis of the hrst railway from 
Sydney to Pairamatta, and e>ery progiessivt 
move had his hearty support At the time of 
the gold discoveties at Opiur in 1851 he formed 
the first com pan V for working aui iferous lands 
under tlie title of the Great Nugget Vein Min 
ing Co When the shareholdeia of this com 
pany gi umbled at the dela^ in secui ing fortunes, 
Ml Moit called them togethoi and offered to 
buy up the whole of then interests with the 
lesult that they changed their opinions quickly 
and lived to be thankful for doing so 

In 1856 Ml Mort joined Mi Hawkins and 
pui'chaaed 14 000 ac of land at Bodalla. He 
spent ^100000 on the property buying his 
partners share in 1860 Later on he was iden 
tified With the silk cotton, and sugar industries, 
spendinjr £20 000 on the last named, fonnded 
Mort a Dock, formed several copper ai^ mining 
companies, identified himself with the coal in 
dus^ and was one of the founders of the 
Austialian Mutual Provident Society His last 
years were devoted to endeavouring to perfect 
the frosen meat export trade He died at Bo- 
on May 8, 1878, m his sixty tiud yeac. 


During the forty years he was in Anstiaba 
Mr Mort did more to develop its resonrees 
than anyone had previouslv done, and hts 
memory is honoared as the founder of Quite a 
number of industries apart from wool raortly 
after his death a public meeting was held m 
Sydney and it was decided to fittingly per 
p^nate the memory of one who had d^e so 
much for his wdopted country The statue m 
Macquarie Place, which is in bronze and by 
Conolly of Florence, is the result. 

The Founder of the Meihourne Wool Market — 
Mr Richard Goldsbrough has been described 
as the ‘father of wool selling Australia and 
although Mr Morts start m Sydney preceded 
that of Mr Goldsbrough, it was undoubtedly 
the lattei gentleman who brought the Australian 
wool maiket into prominence m the early days 
by providing up-t^date facilities and carrying 
on tne business m a thoroughly systematic man 
ner Richard Goldsbrough was a Yoi kshirenfan, 
and prior to coming to Australia had served an 
apprenticeship in a woollen mill at Bradford, for 
wluch he had to pay a hi^ premium He, how 
ever, went through the business thoroughly, and 
the infoi mation ne acquired stood to him well 
in after ^ ears He was well versed also in the 
methods of showing and selling wool in London, 
and had a wonderful grasp of all the details 
vhich go to make successful operations Mr 
Goldsbrough was attracted to Australia by the 
stories of its great possibilities as a wool pro 
during country, and on his arrival in 1847 found 
Melbourne to be the most go-ahead of colonial 
centres It is worthy of note in passing that 
m the ytai of his arrival the shipments of wool 
from Victoria only reached a total of 30,029 
bales. 

Very soon after his amval he established him 
self as a stock and station agent, and also earned 
on a wool scouring establishment At this time 
one of tlie most pixigiessive establishnieuts in 
Melbourne was that of the Mussrs. Bakewell 
who did a big business as wool 8011 ^* 8 . Tlie 
idea was to put wool into proper shipping order, 
so that it would realize tne nest results at the 
London sales An old authonty describes tlie 
mode of operations of the firm as follows Hie 
wool IS assorted into two leading divisions of 
clothing and combing and each of these doaonp- 
tioDB IS lun out into five qualities, the fifth or 
lowest bei ng the coarse Leicester breeds. Extra- 
fine lots ai^e classed by themselves as super 
Greasy or kempsy or other defective fieeces are 
also classed apart. The charge for sorting is 
^ per lb The usual charge For hard washing 
IB IdL per lb on the weight returned, and foi 
sooiiniig Id to per lb 

Mr Goldsbrough probably found wool scour 
mg a profitable occupation at this time and hia 
stock and station agency made giwat strides. 
In 1646 he conceived the idea of mauguratmg 
a wool selling businees m Melbourne Up to 
that time all Victorian wool had been |$upped 
to London and owners bad to wait maiwweiuiw 
months before learning how this wool hii sold 
As the smaller owners natnimliy fooniHt ineoii 
venient to wait, financial houses had been doiDfr 
a vexy Inorativa business m advmnouig on wool 
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shipivuig tt to Loiidfm. A new era was 
opened op when Mr Goldebrough eetabliehed 
load wool auctione and enabled owners to sell 


mht out locally and receive a caidi payment. 
'Ke new indui^ went ahead by leam and 
bounds, and the original premises soon became 
far too small Mr Goldabroughs success was 
probably due to liis unlimited energy and ca 


pacity for business, his grasp of details, and his 
progresBive policv He studied every detail of 
the business, and sought to peiiPect it at every 
point. He had the coui'age to tiv many inno- 
vations, and the ability to cari y them throu^ 
His whole energies were concentrated on the 
one point of successfully establishing the selling 
industry and his success was commensurate witti 
his enterprise. Geneious and openheaited, he 
took a sympathetic interest m every one in his 
employ and m hts day was one of the most 
popular men in progressive Melbourne 

111 1851 Mr Goldsbrough commenced his first 
bluestone warehouse off Market Street Mel 
bourne but it was not completed until 1853 
owing to the fact that the gold excitement led 
to an extraordinary exodus of all workmen to 
the aunfeious helda In 1863 Mr Goldsbrough 
joined Mr Edward How and Mr George Kirk 
in the stock and station business In 1864 he i 
t(K)k Mr Hugh Parker into partneiship with j 
him and that gentleman remained in the firm 
until his death in 1878. In 1873 Mr J S. 
Horsfall who for many years previously had 
pn)ved himself an almost indispensable adjunct 
to the business became a paitner, and on the 
1st July 1876 Messrs Daviaand Arthur Paiker 
who bad served in the business for a very long 
penod were admitted into partnership making 
the firm then one of five members. The firm j 
was consistently progressive, and by 1880 had 
put A160,000 into stone and mortar for the pur 
pose of accommodating their business in wind 
and station produce Year by year the farm 
found their accommodation inadequate and ex 
tended it regardless of expense Gradualh tlie 
sales attracted large buyers of wool to the 
southern centre, and the operations increased 
each year until in 1880 the firm sold 63,076 
bales out of a total of 78,612 bales sold which 
at that time represented one eighth of the wool 
produce<Kin Australia. 

Through Mr Goldabroughs energies it was 
that Melbourne was established as one of the 
large wool marts of the world, ranking at that 
tune next to London Not only did Mr G(»lds 
brough seek to attract buyers from the Old 
CountiT, but he pioneered the trade with Ame 
nca. In 1877-8, 6277 bales were shipped from 
Melbourne to American ports, while tn 1879-80 
the trade was increased to 17 451 bales from 
Melbourne During the latter penod Sydney 
shipped 3000 bales to Amenca. In 1881 the 
firm of R. Goldsbrough A Ca was amalmunated 
with the Australasian Agency A Banking Cxir 
poration (established in Melbourne in 1877), 
and was turned into a limited liability company 
In 1881 K Ckildsbrough A Co Ltd cmened up 


a branch m Sydney for the purpose or securing 
wool and shipping it to !^llx»iime for sale. 
In 1863 thqy stai^ selling wool in Sydney, 


and IB 1888 amalfliamted with the Sydney 
pioneenng firm of Mort A Ca Ltd., assuming 
the present title of (jkildsbrough, Mort A Ca 
Ltd. 

An early annual report of E. Goldsbrough 
A Ca shows how the founder of the busmess 
had set his heart on making Melbourne the wo<tl 
depot of Australia. It is evident , says the 
report, that the sales in Melbourne have ae» 
quired a first class position, and from their 
rapidly increasing popularity, botli with sellers 
and buyers we have good grounds for antici 
pating that will annually assume greater 
importance The grower can here realixe the 
full value of his wool and all furthei nsk, so 
fkr as he IS concerned is aioided Hw clip at 
once becomes the propel ty of the luanufactuters 
or merchant, and he can arrive at bis exact lo 
turns without being dependent upon the fluctua 
tions of the London mai ket. The manu^turi i , 
on the other hand can, by buying here gain 
a first selection of our clips, ana by taking 
advantage of the lines of steamers now avail 
able via Suex, he can have the wool in his mills 
111 seven weeks after he has purchased it heie 
Instead of waiting for the new clip to bo offered 
at the February and March London sales he 
can by purchasing in Melbourne place a good 
pioportion of It in his factory by tiie end of 
December thus gaining two clear months in the 
piodutUou of his new goods. The Irencli (jet 
iiiaii, and American manufacturers and dealt is 
have been quick to perctivo the diances thus 
opened out, and they are pienent in this maik« t 
each season in mcreasing nunibirs. The wait 
houses in Melbourne are probably unequalhd 
m the world for stonng and showing wool and 
the natural advantages of its jxsiition as the m a 

E ort of the finest «pastoml country in Australia 
ave firmly established Mellniume as the chief 
wool mart of Australia. London has gradually 
monopolized the wool sales of Great Britain 
until It has become recognized as lining alnnst 
the only matt fot the tiude and in like mannet 
Melbourne is we believe destined to become 
I the great depot of Australia The advantages 
of a recognized centre ate obvious the wool is 
concentrated in one place ready for the bu)ei. 
then undivided competition is thus secured, ana 
their time is economized instead of being lost in 
attending local sales ui each colony The great 
supenonty quantity, and vaiicty of the clim 
offered in Melbourne have combined to make 
It the leading wool depot of Australia, and a 
large quantity lias been diverted here from the 
adjoining colonies for disposal Tlie rates of 
freight per steamers are in some instances almost 
nominal, consequently the extra cost of forwatd 
mg wool here is comparatively tnfiiug ’ 

The history of the past twenty years has not 
fulfilled the prophecy of the Melbourne fiitn 
Melbourne 8 pre eminence as a wool selling 
centre has been wrested by Sydney, but what 
has taken place m AustraliaD matkets is only 
a natural evolution The wool grower has found 
it his most profitable policy to sell m the nearest 
centre, and with New South Wales producing 
the largest quantity of wool, the Syonoy salee 
have won the premier pomtioii 
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ptjr a Oo. Ltd. Hua cmpuy wat utigmttd 
\& 1&4S by Mr Frederick Gbnnermui Dal 
gety d Go. m conpiction witii Mr Harry (Sore 
wtaUv^ed \be bnu of Dalgety, Gore & Co 
The style of the hrm was the same year changed 
to Dalgetv, Crmckshank & Co, and on the 
death of Mr Cruickshank in 1857, Mr Jas. 
Blackwood came into the firm and the title 
was Dalgety, Blackwood & Co Combining the 
functions of a financial agency with those of an 
ordinary mercantile house, dealing m money 
as well as in merchandise, and extendmg its 
operations over a very wide area, the film 
became one of the best known in Australasia 
It made advances upon stock and station pto 
perty and also upon wool and produce en 
trusted to it for sale in London In 1884 the 
firm was converted mto a limited liability com 
pany with its piesent title. Very shortly after, 
the directora recognized the advantages of ofier 
mg their clients tne choice of eithet this or the 
London market, and a start was made at selling 
locally In 1887-8 the company sold 16 337 
bales in Melbourne, and in the same year they 
started selling in Sydney, turning over some 
thing like 18,^30 bales. 

£mer Smith & Co Ltd of Adelaide has a 
history dating back to 1840 In 1839 Mi A L 
Elder came out to Australia in a vessel of 89 
tons the Minerva’ the property of his fathei 
Mr Gaorge Elder, of Kirkcaldy, Scotland In 
1840 he laid the foundation of the piesent 
business The firm was conducted under the 
style of A L Elder & Co until 1853, when 
Mr A L Elder returned to England. His 
bi others continued the business until Mr K 
Barr Smith joined them in 1854. Messrs Edward 
Stirling and John Taylor were admitted in 185o 
and the firm for some years was known as Eldei 
Stirling & Co Mr Stirling letired in 1861 and 
Mr Taylor in 1863, and Musi’s. Thomas Eldei 
(afterwards Sir Thomas) and R Barr Smith be 
came the sole partners, and the film from that 
date was known as Elder, Smith & Co Sir 
Thomas Elder was an eneigetic pioneer who did 
much to develop the resources of South Ans 
tialia. Mr K &irr Smith shared with him the 
control of the firm prior to 1888, when it >^as 
turned into a limited liability company and he 
foi some years aftei was managing director 
The Auatialian Mortgage & Agency Co Ltd , 
whose wool business was in 1904 acquired by 
the Australian Mortgage Land & Finance Co 
Ltd., was formed in In 1862 Mr Hastings 

Cuningham a well known Yictonan colonist 
and squatter originated the firm of Cuningham 
& Macredie, under which style the business was 
earned on until 1868 Then Mr J K. Smith 
took Mr Macredie s place the firm being known 
as Hastings, Cuningham & Co In August, 1878, 
It was registei*ed as a hunted company with a 
capital of A750 000 In 1880 it was met|^ into 
the Australasian Mortgage A Agency Co. Ltd., 
of 100 000 shares at ;£10 each 
The New Zealand Loan and Mercantile Agen^ 
Co Ltd was incorporated on April 6 1865 It 
w^ established for the purpose of stimulating 


ostftbliBbfid A bnncb id Sjdnej to Bocure wool 
and ship it to Melbourne^ but subsequently 
decided to hold auction sales in Sydney 
Hill, Clark & Co Ltd of Sydney dates back 
to the early daya In the early sixties Durham 
& Irwin were selling wool On the death of 
Mr Durham, Messrs. Irwin & Turner earned 
on the business. The partnership was subse* 
qiiently dissolved and Mr J A Turner con 
tinued the business Mr Turner died in 1874, 
and the firm was merged into that of Maiden, 
Hill & Co Mr William Clark joined ^ortlv 
after and the firm was known as Maiden, Hill 
& Clark Subsequently the late Mr George 
Maiden withdrew and became Sydney manager 
of R Goldsbrough & Co Ltd , and the title of 
the him was changed to Hill, Clark & Co It 
was turned into a hniited company in 1909 
Harrison, J ones & Devlin, Ltd Sydney, is one 
of the old films. In 1865 the late Mr L. M 
Harrison purchased the stock and station agency 
business of Mr Robert Forbes, and a few months 
later went into partnership with Mr John R 
Jones the firm being known as Hamson & Jones. 
In 1866 Ml Eicnatd Jones purchased his 
brothel s interest and the name of the firm was 
unchanged until 1870 when Mi James Devlm 
joined and the title was changed to Hamson, 
Jones & Dt\lin Then tmnover for 1871, the 
first yeai in which they sold wool, was 1502 
bales. 

John Budge & Co Ltd dates back to 1872, 
when Mi J(mn Bridge started as a w(k> 1 sell 
ing bioker Mr Bridge was a native of West 
Maitland where he was bom in 1831 He 
stalled life as a bank clerk but came to Sydney 
in 1862, and got an insight into the wool selling 
business while connected with Messrs. Irwin & 
Turner In 1892 Ml J F Hayes was admitted 
a partner In 1896 the fiim was turned into 
a limited company all the shares being held by 
the familjy of Mr Bridge and Mr Hayes Mi 
Bridge died in 1897 in Scotland, where he was 
journeying foi his health 

Pitt, bon A Badgery Ltd sprmgs from the 
stock and station agency established in the 
sixties by Mr G M Pitt Mr Pitt was a 
Hawkesbury native born in 1814. In the 
thirties he was one of the pastoral pioneer^ 
holding Coorah Station Gwyair He also held 
property at Moree and the Lower Macquarie 
Mr H S Badgery and Mr A Muggndge were 
admitted into partneiship and later on me firm 
was created a limited liabilitv company The 
wool selling business was added to the stock 
selling business about two decades ago 
The Pastoral Finance Association, Ltd., was 
onmnally founded by Mr J H G^des. His 
fatner, Mr John Geddes, was originally wool 
buyer for the oldtime firm of Pnnoe Ogg A Co 
In later years he was a speculating buyer and 
scourer On his death his son Mr J H Qaddes, 
had the control of a laige fellmongenng busi 
ness, and decided to start a wool-seUuigdmsmesa 
He subeequentlv floated his business into a 
limited liability company, under the style of 
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J H. Oiiteft the fluAordiats’ Amkk^^ 
LtdL, baaed on co-operative principlea. In 1881 
thu company was aiiia]|;amated with the Paa- 
toral Finance IVnat & Agency Ck) of Anitralaaia, 
Ltd., and the title was— J H Qeddee A Go, 
the Pastoral Finance Association, Ltd Mr 
Geddes subsequently devoted himself to the 
frosen meat mdustry He died m London m 
1809 

Schute, Bell & Co Ltd, the youngest Sydney 
selling firm, was formed by Messrs. A Schut^ 
F D Bell, W Mylecharane, and £ R Moser, 
ex-employees of Goldsbrough, Mort & Ca, during 
the present decade. It was converted mto a 
limited liability company in 1909 

The firm of Winchcombe, Carson & Co Ltd 
was formed twenty one years ago the original 
partners bemg Messrs. F L. Winchcombe D 
Carson, C L. Wallis and £ J Turtou Mr 
Winchcombe in 1868 was apprenticed to Mr 
T S Mort to learn the wool selling business 
He served his apprenticeship and afterwaids 
rose to a high position with the firm with which 
he remained up to the time of its amalgamation 
with R Gkildsbrough & Co Ltd of Melbourne 
It was then that the firm of Winchcombe Car 


son A Ca was established Subseauently it 
was converted into a limited liability com 
pan% the original partners becoming permanent 
mrectors 

Among oldtime wool selling firms in Sydney 
were Messrs. O B Ebaworth, Rchardj^n & 
Wrench IrwinA Turner J Devlin, junr , Brew 
ster & Trebeck Brunhei & Wolfe F JL Baiker, 
M Burney Wallis & Co J C Younj, & Co, 
Wyly Trenchard & Co , J H Qeddes & Co 

Stat\»tvcal Ibummary — Unfortunately, records 
of the volume of wool sold m Sydney in the 
early days of the industiy have not l>^n pre 
served The value of statistics was not gene 
rally recognized, and it was not until 1880 tliat 
an attempt was made to record the wool sales 
each year £ven then round figures were con 
Bider^ near enough, and not until a decade 
later were the actuid figures kept on record 
It 18 interesting to glance over the rec<ird since 
1680 In that year the sales reached 50 000 
bales in 1886 they had reached 106,000, while 
in 1880 the total was up to S46 779 Five years 
later they had reached 415,538 bales, in 1900-1 
they fell to 388 946 bales, in 1905 they rose to 
630 7S8 while m 1909-10 they created the 
record of over 800000 bales. An increase in 
three decades from 50,000 to 800 000 bales is 
tr^ a record of marvellous progress. 

The following compilation shows the total 
sales of each year fh>m 1880-1 to 1908-9 — 


STmrar Saxjdb 


SesMW. 


BslasSold. 

1850 


7 876 

1880-1 


60 000 

1881-2 


90000 

188M 


78,000 

1888-4 


112,000 

1884-8 


11A900 

1886-8 


108,000 

1888-7 


190,000 

1887-8 


145 000 

1888-9 
tol. tel 


^ 800^000 


SiSSOD. 

BikiisM. 

1889-90 

2W,000 

1890-1 

245^779 

1891-2 

87M97 

1862-8 

862,815 

1893-4 

401180 

1894-5 

425180 

1885-0 

41A68i 

1896-7 

401 048 

1887-8 

444 806 

1888-9 

446 845 

1899-1900 

896 880 

1900-1 

388 040 

1901-8 

522 003 

1902-3 

382,539 

1903-4 

375 822 

1904-6 

493,223 

1906-6 

680 728 

1906-7 

708 288 

1907-8 

509 008 

1908-9 

745,609 


The following is a compilation of the total 
Victorian wool sales from 1875-6 to 1908-9, 
a period of thirty four years. It will be seen 
that starting with 89 623 ImUos steady progress 
was made, and up to 1891-2 the sou them market 
was the most important in Australia Since 
that date, however, the supremacy has been 
with Sydney but Melbourne films have had 
their blanches in Sydney and have kept their 
proportion of the trade The record will be 
interesting — 

Victorian Balxs 


Sssaon 

BsIm Sold. 

1875-6 

80 623 

1876-7 

10H827 

1877-8 

112,817 

1878-9 

104 286 

1879-80 

125 872 

1880-1 

122,272 

1881-2 

167 704 

1882-3 

156 860 

1883-4 

189 227 

1884 5 

180 045 

1886-6 

188 050 

1886-7 

214 876 

1887-8 

279 380 

1888-9 

247 506 

1880-90 

280 000 

1800-1 

250 000 

1801-2 

290 000 

1892-8 

811000 

1893-4 

300 000 

1894-5 

328 149 

1895-6 

315A48 

1896-7 

810185 

1897-8 

280,625 

1896-9 

280 307 

1800-1900 

812,460 

1900-1 

273,641 

1901 2 

821 483 

1902-3 

268 587 

1903-4 

249 888 

1904-5 

808 994 

1965-6 

867 179 

1900-7 

444 870 

1907 8 

892 622 

1908-9 

897 746 


To illustrate the volume of business trans- 
acted m Oeelong a record is given beiciw of the 
sales in that centre from 1895-6 — 


1868-7 


Gulohu Bauds 


BslesSflld. 


73,262 


78012 


182 
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Seuon. 

BslMSidd. 

Smioii. 

BMmSoM. 

1897-8 

70 702 

1904-6 

166 m 

1898-9 

68 434 

1906-6 

196 713 

1899-1900 

86 814 

1906-7 

180 734 

1900-1 

78,861 

1907-8 

132 349 

1901-2 

86 629 

1908-9 

207 989 


1902-3 

1908-4 

1904-5 

1906-6 

1906- 7 

1907- 8 

1908- 9 


84.721 
79 738 
98 888 


102,821 
98 218 
101772 


The Bnebane wool market u comparativelj 
Toung, but the development of late years has 
been remarkable When m the early nineties 
an attempt was made to inaugurate auction sales 
at Brisbane the results were far from satisfac 
tory Buyers objected to journeying from 
Byaney, holding the belief that if they did not 
go up north the wool would come down to them 
&e market was, however, established, and its 
progress is well exemplified in the following sta 
tistical summary of operations since 1898-9 — 

Brisbane Wool Sales 


Besaon 

Balea 8uld 

1898-9 

11 016 

1899-1900 

27 04» 

1900-1 

13 463 

1901-2 

25 936 

1902-3 

14 764 

1908-4 

22 300 

1904^ 

38 660 

1906-6 

64 681 

1906-7 

79 727 

1907 8 

88,200 

1908-9 

148,616 


The Adelaide wool sales have maintained a 
steady volume, and of late years have shown 
oonsiaerable expansion, viz — 

Adelaide Sales 


Seuon 

Bales Sold. 

1896-6 

80 234 

1896-7 

68 804 

1897-8 

61287 

1898 9 

61 122 

1899-1900 

70 682 

1900-1 

42 637 

1901-2 

65 289 

1902-3 

61 216 

1903-4 

68,609 

1904-6 

71018 

1906-6 

85 691 

1906-7 

106 926 

1907-8 

119 718 

1908-9 

184 701 


The selling of wool in New Zealand has made 
material progress and shows signs of great 
vitality The record for fourteen years is as 
follows — 

New Zealand Sales 


Season 

BaluSold. 

1895-6 

82,966 

1896-7 

92,126 

1897-8 

101,601 

1898-9 

90,806 

1899-1900 

108,846 

1900-1 

90 285 

1901-2 

100,860 

1903-8 

121836 

1908-4 

117 076 


The Tasmanian sales of wool are as yet in 
their infancy but in less than a decade they 
have almost doubled, viz. — 

Tasmanian Sales 


Season 

Bales Sdd. 

1902-3 

12,298 

1903-4 

14 948 

1904-6 

20 046 

1905-6 

19 893 

1906 7 

18,279 

1 ms 

19118 

1908-9 

21862 


Total Australasian Sales 


Season 

Total 

1895-6 

894 280 

1896-7 

867 362 

1897-8 

884,221 

1898-9 

890 185 

1899-1900 

916 877 

1900-1 

808 912 

1901-2 

1035 620 

llK)2-3 

861 175 

1903-4 

837 497 

1904-5 

109201 

l‘KI5-6 

1,864 865 

lM)6-7 

1 637 798 

1907-8 

1 351 121 

1908-9 

1667 906 


[j Ou.] 

Woolf Stsitlotleo of — As the total num 
ber of sheep in the world is unknown it follows 
that the total pioduction of wool is still more 
uncertain Statistics of the world s flocks are, 
however, very largely available and now com 
prise all but a few of the countries where sheep 
are kept. From a recent return of foreign and 
colonial agriculture published by the Board of 
Agriculture and Fisneries (vol xlm. part iv), 
the following figures, representing the number 
of sheep in those countries where they are 
enumerated, are taken — 

Brituh Empire (moludmg U K.) 188,000 000 

Europe (excluding UK.) 000 000 

Argentina 67 000 000 

UmtedStatec 65 000 000 

Algeria, Mexico and Uruguay 27 000 000 

The figures for the British Empire and for 
Europe are fairly complete, but there are of 
course considerable gam m the data relating 
to the rest of the worla Nevertheless, taking 
the figures as they stand, a total of 462,000,000 
sheep IS accounted, for, representing an immense 
annual output of wool 

So large a proportion of the wool crop of the 
world IS sent to this country that the statistics 
of the trade m Great Bntam may be said to 
represent the greater part of the dealmgs m 
that commodity The total imports^ of wool, 
including sheeps wool, lambs’ wool, &d alpaca, 
mto Great Bntam m 1906 and 1909 
follows m quantity and value — 
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looa 

ISOS 

Sheep s or lambs wool 

Vienna, and llama 

Total 

lU 

n9 044,881 
4.775,666 

£ 

27 097 828 
284,188 

lb 

808,432,566 

5 824 579 

£ 

81 886,869 
292,791 

728 820 547 

28,281 511 

808,757 145 

82 179 160 


The tMkin sources of these imports are Aus- 
tralia, New Zealand, South Africa, India, and 
Argentina in the order named, Australia ac 
counting for about 40 per cent and New Zea 
land for over SO per cent of the total 


A large proportion of the wool sent to this 
country, however, merely passes through on 
transit to other countries Tlie re-exports of 
colonial and foreign wool were as follows in the 
two years 1908 and 1909 — 



1908. 

1900 

Sheep s or lambs wool 
Alpaoa, nouna, and llama 

Total 

lb 

325 450 840 
861 549 

£ 

12,840 785 
62,106 

lb 

890 106 768 
588 429 

£ 

16 916 635 

83 384 

326 312,889 

12,892 841 

890 695 182 

15 949 869 


It will be seen therefore that not more than 
from 52 to 55 per cent of the total imports of 
wool are manufactured here the principal coun 
tries to which they are transhipped l^in^ the 
United States Uermany, h ranee and Belgium 
There is, hoi;iever an addition to be ms^e for 
the ^ool grown in this country, the quantity of 


which varies according to the number of sheep 
but in recent years it has been estimated at 
from 130 to 140 million lb l^rom this again, 
there is a large deduction to be made for ex 
port In the last three years, the exportation 
of sheeps and lambs wool grown m the United 
Kingdom has been as follows 


1907 

1006. 

1909 

lb 

£ 

lb 

£ 

lb 

£ 

30 955 800 

1790 386 

87 887 800 

1 476 972 

62 268 000 

2,750 015 


The quantity of home grown wool exported 
has increased in recent years very considerably 
and the quantity sent abroad in 1909 greatly 
exceeded previous records 

It appears from these figures that the total 
quantity of wool used in this country for 
manufa^ures is somewhere about 500,000,000 
lb 

As has already been said, the quantity of 
wool produced in the Unit^ Kingdom is a 
matter of estimate. Attempts have been made 
at various times to make a reliable calculation, 
and year by year commercial estimates are 
published which no doubt approximate roughly 
to the facta The most recent, as well as the 
most exhaustive, enquiry into the subject was 
that made by the Board of Agnculture and 
Fisheries the results of which are published 
by the Board in a Report on the Fttiduction 
of Wool in Great Britain in 1905 and 1906 
Enquiries were made in every county and for 
ail the principal breeds of sheep and on the 
basis of replies from a lam number of flock 
masters as well as wool buyers, estimates of 
the average weight of fleece in each county 
and for each hriod were made. The general 
average weight of fleece for breedmg ewes was 
6# IK, and for other sheep of one year and 
above, 6^ lb From a number of returns 
from wool buyers representing the actiml 
weight of fleeces passing thipugh their hands, 
the average wadied and unwwdied fleece of 


some of the chief breeds was calculated as 
follows — 



Washed. 

Unwashed. 


lb 

lb 

Blaokfaoed 

Sfl 


1 

Cheviot 

4 



1 

Ootswold 

8 




Hampshire 

4 




Leicester and linooln 

10 


14 


Oxford Down 

0 


8 


Shrotwhire 

Southdown 

5| 

4 


8 

6 


Suffolk 

4 


4 



The following was given as an approximate 
estimate of the total annual production of wool 
in the United Kingdom lu 1905-6 — 


Sheep shorn 

slaughtered 
Lambs shorn 

slaughtered 


87 838 000 
30 250 000 
20U0 000 
1 000 000 


Total for Great Britain 121 068 000 

Ireland 12 000 000 


Total for Umted Kingdom 183 068 000 


As the number of she^ m the country has 
increased by over two miilioiis since this esti 
mate was made, the output of home grown wool 
probably now exceeds 140^000,000 IK per annum. 


























212 


Wool Balls — Workmen’s Compensation Act 


Wool BollOf a frequent cause of mortality 
among lambs. See art. Balls, Hair Balls, 

AND &>NORETIONB. 

WoollOM ShOOp«--Wild sheep m a nat- 
ural state have a coat of two kind^ the ordi 
nary covering of coarse close stiff hair which 
appears on the surface, and an underclothing 
of wool beneath it In nearlv all varieties of 
domestic sheep the underwool has been devel 
oped to an extraordinary extent by genera 
tions of selective breeding, until in the majoritv 
of cases the normal hairy coat has been to all 
intents and purposes lost It is this growth of 
the underwool, constituting the so called fleece , 
that gives to domestic sheep their great econo 
mical value as wool producers In some tiopical 
breeds of sheep less specialized than European 
breeds there is a considerable percentage of 
long hair interspersed in the wool These types 
are in a sense intermediate between the oidi 
nary sheep with wotdly fleece and the so called 
woolless sheep which resemble wild species in 
having A hairy coat with a relatively small 
amount of underwool The best known ex 
amples of haiiy or woolless sheep an the so 
called Maned sheep of North Africa, of which 
at least three well marked varieties are known 
one being a short tailed variety from Abyssinia 
a second the long tailed so called Hausa or 
Nigerian sheep sonietimes called the long legged 
sheep and the third the long tailed Dwaifcd 
sheep of the Cameroons In the Hausa and 
Nigerian sheep the females are hornless, but 
the rams bear horns of varying slope and length, 
sometimes extending laterally with a spiral twist, 
sometimes culling and quite short Another 
variety is met with in some of the West Indian 
islands in '^hich horns are absent in both sexes 
The rams of this breed have pioliably lost their 
horns since being exported from West Africa 
years ago at a tune when there was extensive 
traffic between the two countries See Akgali, 
Mouflon, Maned Sheep [R i **] 

Woolly Bllfl^hty also called the American 
Blight , is caused by a scale insect, Sthizoneura 
lanxqera (see this article) 

Woolly Soft QrmoOv a name commonly 
applied to Creeping Soft Grass. See ait. 
Holods 

Wool RofUso IS sometimes used for ma 
nnnal purposes See Nitrogenous Organic 
N[an ures 

Workmofi’oOomponMtIon Aet»1S06. 

— This Act passed on 2l8t December, 1906, 
supersedes ana consolidates the original Act of 
1897 and the amending Act of 1900, although 
these Acts still apply as regards accidents which 
happened prior to Ist J uly, 1907, when the Act 
of 1906 came into force. 

The chief object of the Act is to make the 
employer of labour liable to pay compensation 
to hia employees who, through acadent arising 
out of ana in the course of emplojrment, are dis 
abled from earning ordinaiy wages, or to any 
persons who are i&pendent on employees who 
sustain fatal injuries m connection with their 
enjoyment. 

The Act gives compensation lor accidents re- 
sultmg in dmblement for more than a week, and 


does away with the restrictions which limited 
compensation to accidents happening m, on, or 
about the premises of the employer 

Compensation can only be claimed where the 
accident is directly due to the injured person s 
employment and has happened in the course of 
the empiovment Further, the injury must cause 
total disablement for a |^riod of at least one 
week, ue the injured person must be incapaci 
tated from earning for one week following the 
accident full wages at the work at which he was 
employed No claim to compensation can be 
made where the injury is due to serious and 
wilful misconduct unless the injury I'esults in 
death or serious and permanent disablement 
Tlie Act applies to practically all farm, estate, 
and domestic servants but there is an exception 
in the case of any person whose employment is 
of a casual nature, and who is employed othei 
wise than for the purposes of the employers 
trade oi business ExtiR hands whom a farmer 
engages foi haymaking oi harvesting, though 
employed casually are entitled to compensation 
because they are employed foi the purposes of 
the employe! s business It may be a question 
whethti a boy employed casually as a beater by 
a game tenant would be entitled to cotiipensa 
tion, because it could scarcely be said in such 
a case that the boy was employed in connection 
with the business of the employer So it has 
been said that a boy who is engaged by a 
traveller to carry his bag or other personal 
i'JggS'g® 1^0 or from the station, or a tramp 
engaged out of chanty to clear away snow from 
the doorsteps of a dwelling house, could not be 
said be employed for the purposes of the 
employers tmde or business. A memlier oT the 
employers family dwelling in the eraployei^s 
house 18 not entitled to conipensation 

An employer does not escape liability for 
injury to his eniploj ee whose 8er\ice8 have been 
lent or let on hire to another person 
Ceitain contracts for agricultural work are 
dealt with exceptionally by the Statute Where 
a pel son contmets vith a farmer to do thresh 
ing ploughing oi other agricultural work ard 
in oraer to execute the contract provides and 
uses machinery dnven by mechanical pover he 
alone will be liable to compensate the workmen 
whom he employ s. No claim can be made against 
the farmer by the contractor s workmen 

Wheie tho injuries result m death the com 
pensation is as follows — 

1 If the workman leaves any person wholly 
dependent upon his earnings, ;tl50 or three 
years earnings, whichever is the lai^ger — maxi 
mum £300 Three years earnings are mter- 
preted to mean, the amount earned Dy the work 
man in the employment of the same employer 
dunng the three years immediately preceding 
the injury, or, if the workman has been em- 
ployed less than three years, a sum equal to 
156 times his average weekly earnings m that 
employment. 

2. If the workman leaves persons partialiy 
dependent, the compensation is sush sum not 
exceeding the amounts specified in (1) above, and 
will be reasonaUe and inxipmtioiiate to the loss 
sustained by sudi dependants. 
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8. If no dependuiti aro laft, tlie omploTer is 
onlj liable for the reasonable expenses of medical 
advice and bunal up to a maximum of £10 
Where the injunee do not result m death, 
but m dnablement, the compensation is as 
follows — 

1 Total disablement— a weekly payment while 
the disablement lasts, to the extent of not more 
than half the average weekly earnings, not ex 
ceeding £1 No compensation is payable for 
the first week if the disablement lasts less than 
two weeka 

No compensation is payable at all for injuries 
which last only a week or lesa 
2. If the workman be only partially disabled, 
the compensation must not exceed the difference 
between what he was earning before the acci 
dent and the amount he is earning (or is able to 
earn in some suitable employment or business) 
after the accident but has to liear such relation 
to the amount of that difference as under the 
circumstances of the case may appear proper 
rhere is a special scale in the case of a workman 
who 18 under twenty one years of age at the time 
of the injury If his averam weekly eamiugs 
were less than £1 the weekly payment mav be 
any sum up to 10a If the disablement lasts 
more than twelve months, the weekly payment 
may be increased on the apphcation of the work 
man to half the weekly sum which he would pro- 
bably have been earning at the time of the appli 
cation if he had remained uninjured, sul^ect to 
a inaxiiuiim of £l 0 ^ ] 

WormSf a general name for a heterogeneous 
senes of classes such as Flukes Tapewonns 
Roundworms Eaithwoims which have not very 
much in common Altogether theie are about 
a dozen of these classes, and their relationships 
to one another arc imperfectly known It was 
with worms that bilateral symmetiy began 
ts the possession of head and tail, right side 
and left side and it is among the simplest 
worms that we find the fust indication of 
head brains or cerebral ganglia. They are in 
deed of great evolutionary interest because they 
show the beginnings of many structures which 
become of great importance in higher animals 
The practically important worms may be classi 
fied in the following scheme — 

A UiiMgxnented flatworms, either mtemal or external 
paraaite* with attaching suoken, with a blind food 
eanab hermaphrodite in many oases reqnirmg two hosts 
for the oompletion of their lir^butory Tkem atodes or 
Flukes, t g Liver Fluke {Dutomum Kepat eun ) 

B Flatworros almost always forming a chain of jomts 
fotemal parasites, oooumng (with one exception) m two 
hosts — the young bladderworm stage m one the adult 
tapeworm stage in the other with attaching suckers in 
the adult, with no food-oanal, hermaphrodite Cestodes 
or Tapewobms, e g Tttnta eeenurMt sturdie worm m 
■beep r<raia srftaw, measles m pig 
C ^liadrioal nnse gmented worms with a firm glisten 
log enoole some n a ra a iti o, some frae-livmg, with an open 
food-oanal, usually with smaiate sexes Hbmatodes or 
7 HXXADWORMS, e.g Atcans megaloct ph ala of the horse 
TtfkmeAus initei m wlieat ears. 

B worms, tfasaadUke, superfieiaUy Iflm 

K mw a iod ss, the jcnag ooo nr in aquatao insects and 
soMrge to baoome adult in the pools e.g O&rdtMi 
fjcat, iho common home-bair worm. 

M Uasagmentad cylindrioal forms, superfiolally like 
Nmatedas, without any food^eanal, with a protmidhle 


bookad prohoads at tim anterior mL tba young alofis 
live m insects and orustaoeans, the adults in haomoMd 
animals Aoamthooxphala, s.f JBekmorkmmku$ ammi. 
whkh passes from larval beetlsB (Blaps) to the rat. 

F Segmented oylindrioal forms, wi^ bristles on the 
segments, with a well*developed food-oanaL harmaphro- 
dite, without larval stages, living in frem water and 
in the soil Oliooghjcta a subdivision of Chsstopodi, 
within the laxgs senes of Annelids or segmented worms; 
e g the common earthwomui (Lumbrious, Ac.) and fresh 
water worms (Tubifex, Nais, ko. ) 

Q Segmented more or less flat forms, with superflelal 
nngs much more numerous than the gcniume segments 
of me body usually with two suckers, very rarely with 
bristles, almost all hermaphrodite, without larval stages 
Hibudinea or Disoopmoka, Leeohos, e g Birudo pudt 
aua/u, the mediomal leeoh 

Besides these there are other sets of * worms , 
and the term is so vague that it should always 
be qualified by some prefix This is the more 
necessary since the same word is used m refer 
ence to some laival stages of insects, eg the 
‘blood worm (( hiroiionius) the young of the 
harlequin fly and silkworms the caterpilluu 
of the Bilk moth 

See numeixius sp^ial articles, eg Bladder 
WORMS, CBSTODES, EARTHWORM, FlUKRS NeMA 
TODB8, PaRASIIKS TaIKUORMH [ J A T ] 

Worms In Horsss and Oattls.— In the 

present article we desire to call attention to the 
ill effects of the common worms with which agn 
cultunsts are more or less familiar and point to 
some of the means of prevention and of expulsion 
from the body when known to be present 

The agncultuiist cannot afford to maintain 
worms and should not be misled by the half 
truth frequently stated that a few are of no 
great consequence It should Ik 3 reincnibered 
that their power of reproduction is so great that 

e iven a favouiable season a dozen or two can 
reed millions ( obbold estimated each segment 
of a tajieworm to lie capable of pi oducing 30 000 
(ggg We know that the roundworms and the 
flukes are also very prolific 

When animals do not prosper on a fair ration 
woriiiB should be suspected and evidence sought 
in the evacuations A large proportion of the 
internal parasites of horses and cattle have an 
intermediate life in other creatures, oi in moist 
earth, or ditches, drams, and undisturbed floors 
of buildings It is important then, that we 
should destroy then intermediate bearers, and 
break up their homes The molluscs which act 
as nurses to many varieties cannot endure salt, 
and a 1 per cent solution has been found snffi 
cient to kill the fluke We can spread it witli 
soot and lime upon the land iJitches can be 
thrown and exposed to the heat of the sun in 
suitable seasons. Floors and drams can be 
cleansed, and worms destioyed by flushing the 
latter with approved disinfectants. 

The infested animal is treated by giving vermi 
fuges, and any tonics which enable him to over 
come the ravages of parasites. All the round 
worms are susceptible to turpentine, if it can be 
brought into contact with them (See Medi 
oxHES, Doses of ) Santonine and carbolic acid, 
iron, salt, bitter barks and roots, either kill or 
hinder propagation. Areoa, kamal a, oil of male 
fern, jamp, calomel, aloes, and other anthelmia 
lies are used, but uDoertatnty marks the use 
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of all worm mediomes. See Aboaris, Hoosx, 
Gid, &C. [b. l.] 

WormwocKf. See art Artemisia. 
Wound Rot in trees la mostlj occasioned 
bT fungi belonging to tbe Hjmenoinycetea order, 
of which the <mier genera are Trametes, Fomes, 
and Polyporus Most of these fungi commence 
their attacks by being Bapr<^hytic on any parts 
of the tree killed by accident or injury and 
then subsequently invade tbe living tissues para 
Bitically The danger of wound rot is always 
greatest when the surface is rough and apt to 
remain wet after rainfall, thus tending to afford 
a good germinating b^ for fungus spores. 
From the nature of their tissue softwoods and 
conifers are most liable to be attacked by 
wound fungi but hardwoods also suffer in the 
same way The danger of wound rot is of course 

S eatest when the wound surface is large, and 
e only means of preventing it is to prune in 
such a manner as to provide a clean smooth 
sloping surface from which rainwater can easily 
drain off, and then give it a good coating of tai 
The best time for thus piuning and treating 
antiseptically is just before the fall of the leaf 
in autumn ^ } 

Wounds- — Simple incised, contuseef lacer 
ated, and punctured wounds are those with 
which the stock keeper will have to deal Anti 
septic dressings are desirable in all cases and 
should be applied at the earliest possible iiio 
ment (See Antiseptics ) Wounds heal chiefly 
by two processes — adhesive inflammation and 
suppuration and granulation In the case of 
a simple severance of tissue as when a knife 
18 the cause, and when no foreign matter or 
oi^anisms have had access, the former kind of 
umon may be expected When the tissues have 
been torn as for instance in a broken knee such 
union cannot be expected Incised wounds, not 
suspected of containing any foreign substance 
should be quicklv bound up not bathed and 
deprived of the blood clot which would other 
wise assist the edges to come together The 
situation and extent of the wound will deter 
mine the need of bandages stitches, or other 
means of bringing the lips into apposition 
unless approximated union by adhesion cannot 
take place Protection from external influences 
IS all that 18 necessary in this foi m of healing 
Contused and lacerated wounds may beneht b^ 
warm fomentation and poultices, which facili 
tate circulation and the passing out of grit and 
deleterious substances in the discharges. The 
appearance of yellow thick pus is a healthy sign 
or granulation beneath A bnck red, thin and 
vanable discharge is a bad omen and suggestive 
of dead tissue within and the possible formation 
of fistula. (See Fistulous Withers, Broken 
Knees and Quittor.) Tlie good sur^n con 
serves all skin, consenting with reluctance to 
tnm away the most ragg^ portions, as these 
will often come together in tne end. This ap- 
plies specially to torn eyelids (see Ete, Dis 
EASES of). Granulations may he profuse and 
need repression, and for this purpose caustics, 
as copper sulp^te and nitrate of silver, are 
employed. I^ud flesh is the name jpven to 
excessive growth of granular tissue. Gneoking j 


it leads to the desired object of leaving the 
minimum of blemish when cicatrization or the 
formation of a scar finally closes the breach. 

Punctured wounds, such as are caused by hay 
forks, mi^ generally be enlarged with advan 
tage, as the chief nsk is in pocketing of matter 
and want of drainage resulting from swelling 
The insertion of a plug or tent of tow dipped in 
black oils or similar caustic substances will often 
pi event the wound from too early closure 

{hul.] 

Wr«n {Troglodytes parvtdus) — This small 
brown bird the type of a special family of 
perchers, and distinguished by a white line 
over the eye and a square ended upturned tail, 
18 widely distributed through Britain and real 
dent throughout the year It is usually seen 
in hedges or undergrowth, and builds its large 
domed nest in the ivy of a tree or wall, moss 
and leaves lined with feathers forming the ma- 
terials The five to nine eggs are shining white, 
with red spots at the broad end The Wren 
feeds on insects and the like, supplemented b^ 
wild fiuits and berries in the winter It is 
entirely beneficial to agriculture, and there is 
no excuse for its persecution [j R. a d ] 
Wursel Fly See Pegohtia BETiE 
Wyandotte Fowl —The \^andotte (an 
Ameiican bleed) is a medium sized, active, com 
pact bud cobby in build, with a neat rose oomh^ 
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not standing upright like that of the Hamburgh, 
but curved over the skull legs of medium length, 
which, together with the flesh and skin, are 
yellow m colour In shape the hens are well 
balanced before and behind, bat the tail is not 
earned high. These birds are full m feather, 
giving them a somewhat heavier apMranoe 
than IS justified by the weights, wm^ range 
from 5 ^ to 8 lb in accordance with the sex. 
No breed baa had a similar number d varieties 
created m the same time as the Wyandotte. Of 
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Fig 2.— Silver Wyandotte Cook 

these there are now nine. First, after the on 
ginal Silvers came the Golds, formed by crossing 
the former with the Bhode Island Bed, thus 


producinff the neh golden bay groond oolonr in 
place of the nlvery white, with lacmgs, as they 
are called, that la, a narrow edge of bum to the 
body feathers of the hen and those on tiie breast 
and under parts of the cock Since then, Wlute, 
Black, Bun Partndge, Silver Pencilled, Buff 
Laced, and Columbian have been introduced, 
the four last named mainly for exhibition pur 
poses. Whites and Blacks are sports from the 
Silvers, and Buffs were obtained oy crossing the 
Buff Cochin on White and Gold Wyandottea 
The quality which first gave this bi*eed its popu 
lanty was the fact that they proved to be excel 
lent winter layers. The egm are tmted in shell 
and very round at first tliey were somewhat 
small in size, doubtless owing to the Hamburgh 
influence, but selection in breeding has effected 
considerable improvement in that direction In 
respect to the different varieties, the best known 
for practical purposes are Whites, Golds, Silvers, 
and Buffs, and their degrees of popularity are 
represent^ by the ordei in whicn these are 
placed Of the four named, the Buffs give the 
largest eggs, with Whites and Golds following 
In spite of the flesh and skin colour which is 
creamy rather than deep yellow White Wyan 
dottes are good in meat qualities and fatten 
well, making plump meaty birds. All are 
hardy, good growers, excellent foragers, and 
thrive equally well whether on farms or in con 
finement fx. &] 

Wyoh Kim See Elm 


X 


XMtoblumi a genus of wood bonng beetles 
of which the Death Watch {X tessellatum) is the 
best known It is a stout reddish brown beetle 
with small patches of pale hairs, and is about 
^ m long It 18 very destructive to the timber 
m housea churches, bams, &c and like most 
wood feeders it is longlived in the maggot stage, 
frequently taking two or three years to mature 
The curious ticking noise they produce must be 
familiar to the roMer They also occur in old 
Oak and Willow trees. The only way to cope 
with these pests where they attack the wood 
work of rooms is frequent fiumgation with either 
sulphur or hydrocyanic acid gas in J uly, and 
then washing down with strong carboha Where 
parts that can be easily reacned are attacked, 
then washing with a 2 per cent solution of cor 
rosive subkmate is all that is necessary the 
beetles are poisoned as they escape if this is 
allowed to dry on the woodwork. Furniture may 
be painted with the oorronve sublmiate now and 
agam, or with ordinary benzine if the latter 
IS used a good quantity is required, so that it 
soaks into the holes in the wo^ [f v t 1 
XjfMkKirus iMspmr is a small boring 
beetle, exceedingly destructive to the wood of 
various decidnoos trees, and particularly to 
fruit trees and oak saplings. It is a local insectL 
and its severest attacks have generally occurred 
on the Continent, but it has uso done consider 
able barm m CHoocestscshire oreharda. 


beetle, which does not exceed ^ m in length, 
appears in May and burrows deeply into the 
wood, generally near the origin of a branch 
The grubs which hatch out from its eggs strike 
off at right angles from the entrance gallery 
and follow the annual rings, and from these 
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XffUborus ditpar male ind fsmsle. (JhomMML) 

transverse secondary tunnels, tertiaiy vertical 
tunnels are bored. 

Badly attacked trees should be removed and 
burnt The use of unbarked orchard props 
should be carefully avoided, for these harbour 
the beetle and are a aouroa of danger to the 
growing treea. 
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Yale (Bos or PoBphagm grwnMws\ a apecieB 
of the ox tnbe which occurs both in a wild and 
domesticated state, ranging at high altitudes 
on the plateau of Tibet ana spreaung into the 
Kansu province of China. In certain cranial 
characters the Yak is intermediate between the 
true Oxen, typified b^ the European races of 
Bos taunUf ana the Bisons (Bos amenoanus and 
B bonasits) (See Bisox) It possesses well 
marked external characteristics, however, which 
serve to distinguish it at once from both these 
groups. In the first place the top of the muzzle, 
instead of being naked almost as far back as 
the posterior corner of the nostril, is covered 
with short hair as far forwards as the anterior 
corner In the second place there is a mat of 
long hair extending from the chest across the 
shoulder, along ea^i side of the lower half of 
the body and across the thigh, while the lower 
half of the tail is similarly covered with long 
hair This peculiar development of hair, not 
found in any other species of cattle probably 
serves the purpose of a protective pad against 
the cold oi the snow upon which the animal 
habitually lies The ba^ is literally straight 
the quarters but little sloped the withers high 
and arched, the head carried low, and the legs 
short with broad hoofs The horns are cvlin 
dneal and smooth and rise from the sides of 
the head with at first an outward and upward 
curvature, followed by a forward and inward 
curvature, the tips being directed inwards up 
wards, and in some cases slightly backwards 
The hair is slioi^t over the neck and the upper 
parts of the body and the colour of the wild 
animal is nearlv black with some white round 
the muzzle The height of a wild bull vanes 
between ft. and 6 and the animal weighs 
about 1200 lb Cows are considerably smaller 
and have smaller horns Tlie voice, as the 
specific name indicates is a snorting grunt, like 
tnat of the Zebu, and quite different from the 
lowing call of the other domesticated cattle of 
India, the Gkival or Mithau (Bos froiUalis)y and 
of European breeds On the high plateau of 
Tibet Yaks range in the summer up to ele\a 
tions of 20,000 ft, and live almost exclusively 
upon coarse moun tai n grass Domesticated forms 
which are reared at lower levels deteriorate in 
size and not infreauently lose their horns, giv 
mg rise to a pollea variety Their colours also 
become vane^ white or black-and white indi 
viduals bemg commonly seen The tufted tails 
of white specimens are used as chowns or fly 
flicks in India. The period of gestation is said 
to be ten lunar montns, the young being born 
in the autumn Tamed Yaks are kept by native 
Tibetans and by tribes of the upper Himalayas 
for their milk and flesh, and are also employed 
for carrying merchandisa [r. x p 1 

Ysu^roWf or MIIMI (AehUUa 
IS an undeimund creeping perennial regmrdea 
now as a plant to be sown, now as a weed to 
be destroyed. It is a Composite with waimw 
juice, finely divided, fernlike leaves, and tougn 


woody stems 1 to 2 ft high, brandling out 
toward the apex so as to bear the numerous 
small white or pink fiower beads. Underground 
runs an extensive horizontal branchea stem 
(creepmg rootstockX which propagates the plant 
and conmrs upon it the chapter of a perennial 
Yarrow grows freely on sandy calcareous soils 
of the poorest and driest type Accordingly, 
it IB very smtable for covering rabbit warrens, 
and for this purpose it should be sown at the 
rate of 6 lb per acre. Besides, sheep readily 
eat the leaves and for early feed on poor pas- 
tures ^ lb of Yarrow may be included m the 



Yarrow {AehilUm MU^foUvmi^ 


1 Bay floret 2, Disk floret 

mixtures sown. But farm animals refuse the 
woody stems, therefore for hay production this 
plant IS quite useless. On the whole, then. 
Yarrow should not be sown, except for perma- 
nent pasturage on poor dry, sandy soils. Wher- 
ever it IB apt to spread extennvdy and to oust 
plants of a more productive kind, Yarrow is 
ri^tly looked upon as a weed. 

When good meadows and pastures are over 
run with Yarrow, improvement may be effected 
by applying manures favourable to grass bat 
inimical to Yarrow, such as farmytra dung, 
nilimte of soda, or sulphate of ammonia. 

farv M<A.l 

Yaur, or YarTf a provmcislum lor the 
weed commonly call^ Spurrey See Spbboula. 
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(SbedMranToat and Tor- 1 orguiic rabotaiice m a aoiiroo cl 


vlaX ic the name appliM to {daiiU cnlttmlcd in 
▼ate oontaming malt rn tt r acto for beer produc 
tion, and grape or fnnt jmee lor wine proauction. 
Whereas oromary planU are oultivated m aotl 
ft»r crop, yeaata are grown m a liquid medium 
— the plcima not for crop, but for the plaaina 
ftaeli The crop la the mluable product m the 
one case, the plaama in the other When yeast 
IS g^wing m a sugary medium it sets agoing 
in the liquid certain proo osooc to which the ooi 
lecttve name farrMniatton is apphed. Sugar dis- 
appears and alcohol takes its place this is the 
result of alcoholic fermentation At the same 
time carbonic acid gas is produced in abundance 
which saturates and supersaturates the liquid, 
bubbling out from the foaming surface — this 
means * gassy fermentation In addition to alco 
ho] and carljonic acid, glycerine and succinic acid 
appear also subtle sunstances which communi 
cate their own characteristic flavour and aroma. 
If this flavour happens to be pleasing the yeast 
which produces it is taken into cultivation e g 
Beer Yeast (iaaccharomycea cerevuncf) if bitter 
and unpleasant, this yeast is considered a pest, 
like the weeds of agriculture eg Bitter Yeast 
{Torula amara) These wild yeasts not only plague 
the beer and wine vats but also infeht dairy 
produce milk buttei and cheese acting hand in 
hand with then accoiuphecH the mtcrobet or bac 
term Thus we see that bitterness and gassi 
ness in dairy pi oduce may at tinu s be ac c ounted 
for bv the piesence of weed yeasts We see 
also t^t certain yeasts which produce exquisite 
flavour and aroma might with proht be used in 
connection with the dairying industry Already 
we know the Caucasian bevtiage kefir pro 
duoed by inoculating milk with the yeast called 
ToriUu kefir and certain bacteria the Tartaiian 
beverage koumxt produced by adding Beer Yeast 
and sugai to milk and the Armenian Curd 
iiazun dependent upon the presence of a yeast 
— kactharomyceM Paatonanus In ordei to under 
stand how the changes above referred to come 
about we will consider yeast briefly und<i the 
following heads (1) the food supply (2) the 
power supply, (3) the mode of multiplication 
i4) the mode of spread, and (5) the distinctive 
features. 

1 Pasteur spent much time and labour in 
flndmg the acUiai sources of the food supply 
He wanted to make up a liquid in which the 
yeast could grow and multiply He found tliat 
ne obtained a fertile plasma by making a solu 
turn of cane sugar in distilled water and adding 
thereto a simple compound of nitroeen (eg 
tartrate of ammonia) with a little ash from the 
end of his cigar Although no albumin is pro- 
vided, the yeeeta, though constantly increasing 
in number are always full of albumin and fat 
IS also present We thus behold yeast as a 
ersature having no need for extraneous albu 
miB and isd, supplies, and also as a workshop 
in which these stufb are being manuhicturea. 
8«eh work must be acoompanuq by a profound 
change in the surroonding medium, many 
hu«rs-on, such as baotana, will be attracted 
te the mannlMtured loodstnflh Teaet never 
atlaeka living matter, bat always fixes on dead 


sugar contained therem, and not trou bling iteelf 
ah^t the manufacture of albumin if^ gets 
this latter ready made. 

2 Pasteur also directed his especial atten 
tion to the source of the eneigy required for 
the various manufacturmg and vital processes 
earned on hy the yeast ]£uit Light nas here 
nothmg to do with power supply, tor in dark 
ness full activity is displayed. Oxygen how 
ever disappears fiom the surrounding medium 
and carbonic acid gas is produced In a word, 
yeast respires to get enexgy just like other living 
beings. As a consequence it produces many 
and varied waste substances, which are excreted 
from the yeast into the surrounding 
Thus again we see that any liquid m which 
yeast is living must undergo a profound change. 
When we consider further that this organism 
can make use not only of the free oxygen dis 
solved in the plasma but also of combined oxy 
gen 111 sugar its powers as an agent of change 
force themselves still more strongly upon us. 
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Fig 1 Cells of oomiuon Beer Yesst {8aeeharomyM$ 
eerevtnm) Figs 2. 8. 4 Hucoossive stsges of budding 
pi icess of niulti|lkatl n i'ig 6 Cells contaioiug «iido> 
spores (All eularged about 760 diameters.) 

3 The process of multiplication is easily ob 
served and understood. Once the plant has 
reached its full size (about in ), the con 
tents (protoplasm) l>ei;rin to press strongly upon 
the suiiouiiding wall of tue cell At some 


At some 


weaker spot a bulge is produced (Hg 2) and 
this bulging jfiortion (the sprout) begins to diiuk 
to feed, to breathe and to grow on its own 
account although still connected with the parent 
Now one yeast plant has become two (fig 3). 
Tins simple apt outing piocoss repeated sj^n 
and again in a short time suffices to transmrm 
a few yeast plants introduced on the point of a 
needle into myriads A clear plaslea so inocu 
lated soon becomes turbid all through and this 
turbidity is due solely to the multiplication of 
the yeast plant Yeast multiplies most 

rapidly at a temperature of 70 F When multi 
plication 18 rapid the sprouts remain attached 
to one another, forming chains of four to six 
plants (fig 4) but when slow, the sprouts be- 
come detached as they are fmrm^ and the plants 
are now isolated (fig 1) 

4. The wide spr^ of yeast in air, in water, 
in soil, and in all sorts of dead organic matter 
IS easily accounted for The plants are mmute 
(w^ ID diameter), vei^ light, and can be dried 
without losmg their vitabty In this state the 
wind can carry yeast as an impalpable dnaty 
and deposit it anywhere and everywhere. 
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Yettow 

5 Yeast amoiiff baotena la like the grai^ 
Gulliver among the p^gmiea — it le about ten 
times as broad as the t:^ten% and thus dutinc 
tion IS easy It is oval or round, very like a 
r^ blood corpuscle in shape and m size, but 
easily identified by its * sprouts^ (fig 2). It is 
not easy to determine without special ezpen 
ments whether a yeast before us is to be c^ed 
Saccharomyces or Torula. If, however, the be 
haviour of the plant growing under conditions 
of hardship is observed, the Saccharomyces is 
known by the formation of internal spores (usu 
ally four in number, fig 6), and the Torula by 
the absence of spores under similar conditions 

[a n m‘a.] 

Yellow Olover See Clovers. 

Yellow Marigroidp Oom Marl^oldy or 
Yellow Ox-eye {Chnisanthemum segetum) is a 
well known annual weed plant of the nat oi cl 
Compositae, with watery juice bluish wax coated 
leaves and large handsome golden yellow flow er 
heads borne by stems tliat rise 1 ft oi m te 
above the ground It often grows abundantly 
on non calcareous sandy soils injuring both corn 
and turnip crops Tlie flowering period extends 
from June to September Each plant can pro 
duce over one thousand * seeds (cypselas) so 
light, so flat, and so expanded at the sides that 
the wind really catches them up and scatteis 
them to a distance Thus a liixuiiant giowth 
of Marigolds on neglected ground may infect a 
whole neighbourho^ This pest of sandy soils 
always starts from seed, never in any other way, 
so that if no seeds are in the land to begin with 
and if none get in from extraneous souices, the 
Mangolds cannot by any possibility spring up 
But any number of effective seeds may well be 
in the land although for years no Mangold has 
appeared upon it The fact is that tins seed 
like the seeds of the Mustard weeds and others 
can he dormant in the soil, and by and by when 
brought to the surface reproduce its kind To 
reduce the seeds in the land the only effective 
plan IS to bring as many as possible to the sur 
face, so that they may inauced to germinate 
and produce their seedlings. Ordinary tillage 
will destroy the weed at this weak stage of 
growth When the land is unusually foul it 
may be advisable to take two cleaning crops in 
succession 

To prevent renewed contamination of the land 
with Marigold seed, certain precautions should 
be taken 

1 Prevent seeding of any plants that come 
up, by hand pulling, and burn the weeds. 

2 Burn chaff, &c., containing these seeds. 

3. Sow seed free from this impurity — particu 
larly corn, clover, and grass 

4 See that centres of infection in the neigh 
bourhood are prevented from seedmg 

Advantage may also be taken of the circum 
stance that Corn Mangold does not thnve on 
land well dressed with lime. J[a n x*a.] 

Y#llow Mllk.~Several bacteria cause yel 
lowness in milk, more especially if the milk has 
been kept standing for a time The best-known 
species 18 Baoi BynxarUhum^ a rodlike organism 
which gives nse to a bnght-^ellow colour, the | 
casein of tho milk passes mto solution, and { 


-YeUow Rattle 

the milk baooiiieti alkaline. Hie yelle# 

It not pirodnood in aeid mUk 
Ysilaw IlmttI# {Rhxnanihut eruta Is 
a yellow flowered annual belong^ to tne Fox 
glove order Scrophulanaceae Ttus weed has 
two specially bad points. In the first place it 
is a partial parasite which preys upon the roots 
of grasses, interfermg with the growth and nntn 
tive value of plants within its reacL Secondly, 
the seeds are poisonous from the presence of an 
active glucoside called RhinatUhtnef hence hay 
containing ripe Yellow Battle should never lie 
fed to stock In poor damp or wet meadows and 



1 Corolla opened out 2 Piftil 8 Fmit 


pastures, the Yellow Rattle occurs frequently, 
sometimes it is found on chalk downs, and occa- 
sionally in the gram crop on arable landL Any 
contaminated grain or flour is unfit for use. 
Grazing animals rarely touch the weed, and so 
it IS allowed to seed frilly 
The plant is easily recognized. From the tap- 
root there rises a rigid quadrangular stem 6 to 
18 in high, bearing pairs of narrow lanceolate 
leaves with serrate margins From May to July 
the flowers are produ^ in the axils of the 
upper leavea The two hpped yellow corolla 
with Its upper Up flattened laterally is very 
characteristic. When the corolla fw away, 
the bladdery calyx (also flat), ^ to ^ in. m diik 
meter, is the conspicuous pi^ In its mtenor 
IS the capsule fruit containing seveiafflat seeda 
When npe, this capsule opens by two valves, 
and the wmd readily scatters the seedi^ whidi 
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HfSkm Uttderwing- 

liaTtt a wing lU round tto aiixgiB to iiwflitate 
anch diopenal 

To get rid of thii peil» dnunage and manor 
mg are helpful A topcheomng of salt applied 
about the end of ^nl at the rate of 6 cwt. per 
acre may prove eSkctire, It must be reniem 
bered, however, that the salt acts injunously 
upon the grass, at least for a time. In hay 
meadows, mowiuff should take place early, so 
that the Yellow Battle can scatter no seed If 
this 18 done for two or three years in succes 
Sion, the weed is bound to disappear 

[a.n m*a.] 

Yellow Underwlng^y a brownish or tawny 
coloured moth, the parent of a surface grub 
which 18 vei y destructive to cabbages and turnips. 
See TRlPHiENA PRONUBA 

Yellow Vetohllng^ See Latryrus 

Yew (Taxus) oiigiiially classed as a genus 
of the Coiiifem and then formed into the only 



Yew (Tawu* baeoaui} 


fomily of a nat ord. PseudodrupacecBj has again 
been included among the Conifers as the Taxete 
tribe, including the genera Taxus, Gingko and 
Dacrydmm. Although there are at leaBt six 
sub-species and several varieties, there is only 
one true species, the Common Yew (7^ hacoata). 
which extends throughout the temperate and 
warmer regions of the Northern Hemisphere 
and the mountainous regions of the Tropics at 
from 5000 to 11,000 ft mevation It is a slow 
growing and very longlived small tree or shrub 
(some of those in Europe bemg said to be from 
2000 to 3(XX) vears old), with smooth, thin red 
dish grey bark, peeling off m longitudinal shreds, 
and nara and even sprained heartwood vaiyms 
m colour from reddish brown to orange red, 
light red or white, and weighing from 45 to 
55 lb per cubic foot (used for cabinetmaking). 
Its folu^ IS dark green, the leaves being flat, 
Imear, oistechons, 1 to 1| in. long, 1 nerved, 
ssmwing mto a very short petiole, 1 ^ witboot 


-Yoke and Yokiiig 

any resin canal The flowers are dkedoua, on 
idiort axillanr branchleta densely clothed with 
imbricating bracts^ The mala flowers are pe^ 
celled and sub-globose, with numerous peltate 
scales, each bearing 3 to 6 anther cells on the 
under side while the female is a simple erect 
ovule surrounded at the base by a disk that is 
membranous m the flower, but in the fruit 
(ripening in autumn) enlarges into a red fleshy 
cup enclosing a seed with hard testa, which 

f erminates with two thick fleshy cotyledona 
n ancient days 'S ew was of importance as fur 
nishing the best bows for archei's, and in Eng 
land Yews planted m chutchyaidB received legal 
protection early in the 14th centuiy I robably 
the oldest Yew in Biitain is that in CVowhurst 
Chuichyard (Sussex) \ihuli still produi^es seed 
plentifully one of the laigist (30 ft giitli at 
4jr ft up) 18 in the deei ])aik at Rintchurch 
(Hei eforci) Probably the lat gest in fei otland is 
at Ciaigends m Benfrewshiie girth over 20 ft 
anothei at PosHdliii (Duinliarton) in 1891 was 
40 ft high and girthed 13 ft at 5 ft im while 
many fine spec miens of the ( omnion Yew and 
Irish Yew are to be found in Ireland. The seeds 
lie doiniant foi a year and may therefore he 
washed free of pulp and strtred in sand before 
sowing in the secona spi mg after i ipening while 
vai leties ai e pro}mgated by < ii ttinj^s Yew grows 
l)est on a limy soil and m a damp locality and 
has great poi^er of enduring shade It stands 
clipping well and is tluiefou suited for hedges 
ana topiaiy gai dening but its foliage is poisonous 
to hoi ses an a cattle Poisonous! lakts [j k1 

Yaw MldiT^* Ckcidomtia taxi and 
Dastneura taxi 

Y-Moth| a laautiful silvery colourtd moth 
whose laivee are occasionall} dcstiuctive to ro(»t 
ciops SeePiusiA 

Yoke and Yoking —A yoke is a ftame 
of wood fixed with bows over tne necks of oxen 



Pig 1 -Bollock Yoke 


whereby they are coupled together and harnessed 
to the plough The term is also applied to a 
somewhat similar contrivance earned on a man’s 
shoulders, from either end of which is a chain to 
which a bucket can be attached, thus relieving 
the man’s arms from the strain of the load. A 
yoke of land is the area which two cattle under 
the yoke can plough in a day Yoking is now 
applied in the broader sense of the operation of 
putting horses as well as cattle into the team 
Ibe use of bullocks for purposes of draught has 
almost died out in this country, and there ap- 
pears to be little likelihood of its revival Very 
considerable variations in harnessing and yoking 
of cattle prevailed, aa they do m other coontriea 
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Yoke and Yoking 


to-dftT the draught being Tanotulj taken from 
the shoulder, from the neck and Moulder con 
joinUy, from the head or forehead. 

Yokinff or the method of harness^ horses to 
their woA, is done in many waya The draught 
IS always taken from the shoulder from hames 
embracing the collar, except where a breast collar 



is used The hames are supplied with hooks or 
chains to be coupled up to the implement, though 
foi some kinds of work leather traces are used 
leather however, does not readily admit fore 
horses to be hitched on to it, consequently it is 
not used for the general purposes of the farm, 
chains being more convenient. In shaft work, 



Fig 8 — TruMed Beam Whipple>treef with mdiuitment 
to adapt draught to number and strength of hoi-aea 


short chains from the hames are hooked to hooks 
suitably placed on the shafts or by long traces 
attached to the rear end of the shaft. Horses 
with chains used in front of the shaft horses are 
attached to rings on the shafts Where mles 
are used in the place of shafts no saddle is 
needed, the weight being carried by straps from 
the collar to a cross bar oi pommel at the end 
of the pole the draught is taken by long chains 
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Fig. 4 — Xbree-hone CompeuMtisg Whtpple-trtes 

or traces If a fore horse is needed it is hooked 
on to a whipple from the front end of the shaft 
M<M?e ingenuity is re<^uired where horses are 
worked entirely in chains attached to whippie 
trees or swinme trees, and the design oi the 
swingle trees bears considerably on this. When 
horses are abreast, each (aput from special 
devioe to make (he draught unequal) takes an 
equal draught, whether there be two or more 
horses and there is no doubt that horses are 
able to work with greater effisot and ease in 


tins form than in anv otlMr When two aso 
abreast and one m front (unicomX the fore 
horse is attached m sevoral waya It may be 



by fore chains with stretch stick hooked into 
the hind or phill horse s chains well behind the 
hames by a separate draught chain attached 
to the mam swingle tree or pommel, passing 
between the two 
hind horses in 
which case a light 
whipple IS placed 
at the end of the 
draught chain (this 
IS more convenient 
for cultivating and 
similar work than 
foi plough though 
the horse may be 
trained to walk out* 
side the furrow) 
it tends to even 
draught, though a 
compensating set of 
swmgle trees will 
also effect this. 
Where horses are 
worked m single file, 
which IB the most 
wasteful method of 
yokmg, but not un 
oommon m plough 
ing on heavy Is^ 
the rear horse is 
known as the phill 
horse, the next as 
the body horse, the 
next the roiddle,aiid 
the front as the fore 
horse or leader Hie 
three leading horesa 
are sup|:died with fore chains and stretch stioks, 
the chains bemg hooked back. Wherevw a fore 
horse is used, m hinder horse^s diams should 
be fitted witii a stout nag link, and m fas t 
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\ORK^HlRE COACH HOR'^E— WOODLAND BRIER 




Yoctaiiire Coach Hofse 


of this tho dMrald be eontmued m two 
kogths about S ft long, one to be attadied to 
the hinder home's hames^ and the other to re- 
ceive the fore-horse cdiams. In this way a better 
hue of draught is made. If the fore horse is 
coupled close to the hames of the hind horse, 
there may be great loss of pulL Sometimes 
double chains from the swmgie-tree to the fore 
c^ins are used, but there are inconveniences 
associated with this which are not compensated 
for by any increase m draught [w J m ] 

Yorkshire OcMioh Horso.-~l%e imcial 
breed of horses generally denoted as the York 
shire Coach Horse baa b^n known in the county 
from which it takes its name for at least three 
hundred years, though it is only for the last 
century that 8]^ial attention has been paid to 
the development of the particular charactenstics 
which distinguish it from the Cleveland ^y 
If the two did not have a common origin — and 
authorities differ on the point — at least the 
terms have been more or less interchangeable 
for generations. As a specific breed the York 
shire Coach Horse has been cultivated since the 
middle of the 18th century and many of the 
animals then known in the county tra^ their 
descent back to notable Arab sires Among the 
more famous of these was the Helmsley Turk, 
while from the beginning of the 17th century 
Arabian sires, both Barba and Egyptians, have 
left their stamp on a large progeny over the 
North and Last Ridings The mating of these 
stallions with the powerful and active native 
mares of the locality has undoubtedlv produced 
a refinement of the local type comDining the 
power and size of the maternal ancestors with 
tJie superior activity and lightness of the sue 
A process of careful selection and continuous 
cultivation has produced the breed as we now 
know it, and it is unlikely to have been the 
result of the fortuitous crossings between Thor 
oughbreds and heavy cart mares which some 
auth(»nties suggest. The close relationship of 
the Coach Horse with the Cleveland Bay, a 
hundred years ago, probably arose from the 
bict that the early ccMicheB were nearly always 
horsed by the Cleveland Bay breed later de 
■relopments in locomotion, tne improved road 
^rfaces, the lighter and leas cumbrous vehicles 
the demand for accelerated speed, all combined 
to create a demand for an animal which should i 
ipombine the characteristics of the Cleveland { 
Vith some of the proportions of the Blood , 
iBLorse This happy combination is, in the view 
of the Yorkshire Coach horse br^er, to be ' 
found in that distinctive breed whuh takes its 
name from the county of broad acres. 

While the CSevelaiid Bay is almost exclusively 
found in the north-east corner of Yorkshire, 
known as Cleveland, Uie Coach Horse is fairly 
evenly distributed over both the North and 
East Ridings of Yorkshire, many of the pnn 
cipal breeders Faisms both types. The great 
Riding distnet of Howdenwire is the chief 
breeding ground, though they may be met with 
m Bu^urow, Hol dem ee e , Byedaie, and m 
the dalee which etretoh on each bank of the | 
Derwent. They are aleo to be found occasion 
ally m Cumbersukl, in Korthumberland, and in < 
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Lmcolnahire, ud one or two sentlomen who 
make a study of the breedug of a fine and ele- 
gant type of carnage hone Mve etude in ^ 
south of England. 

The special charactensties of the bned are 
symmetiy of form, fine texture of skin, unifor- 
mity of coloration^a factor greatly enhancing 
their value as carnage horses — speed, power 
endurance The first three mentioned qualities 
are possessed in eq^ual degree by the Cleveland 
Bay but while this horse is capable of heavier 
work than the Coach Horse the latter has an 
elegance and grace of carnage and an additional 
speed, not equalled by the Cleveland. The Stud 
Book lays down as the essential qualities of the 
breed ‘ By universal consent the colour should 
be bay or brown with black legs mane and 
tail abundant but not curly in height from 10 
hands to 16 hands 2 in , with fine head sloping 
shoulders, strong loins and lengthy quarters, 
high stepping action good sound feet fiat legs 
and abundance of bone and muscle tor any efiort 
. that may be required of them The \ oikshtre 
I Coach Horse is a particularly handsome animal, 
and the fact that he never vanes in colour 
renders him additionally valuable for the main 
purpose for which he is employed— a high (lass 
carnage horse In the Royal stud are several 
magnificent specimens of the Yorkshire Coach 
Horse 16 2 iiands high animals quite unap- 
proachable for stately dignity and ^iwer liis 
slightly Roman nose well poised fine bead, 
gracefully arched neck and well pioportionea 
Body rendez him practically uiimaUned as a 
carriage horse 

^ They are occasionally nddeu to hounds though 
not so frequently as formerly Ab a foundation 
breed for a Hunter the Cxiacb Horse is valuable 
a first cross with a Blcnid Horse producing a 
bold and fearless Hunter While it cannot l>e 
compared with the Cleveland as a geneial utility 
horse blood mares not intended for show pur 
poses make excellent farui homes, and are gene- 
rally employed on the light land Wold dale 
farms for ploughing and toe other processes of 
agriculture as well as for draught purposes on 
small estates The small Wold farmer finds 
, the Coach Horse a very profitable animal, and 
a farmer with half a dozen mares working kis 
land finds himself better ofi than kis neighDoor 
I en^loying the heavier cart horse 

The increasing favour with which the Hack 
ney has been re^rded in some circles as a car 
riage horse has had the effect of somewhat re- 
ducing the demand for the Coach Horse ih the 
home market, and the breed does not er jqy tho 
same popular favour as it did forty years agi^ 
when it was in great demand Signs are not 
wanting however that it will be nsad cxten 
sively as the foundation breed for trooperc and 
the mounted batteries of the artillery Wher 
ever a demand exists, too for the best style of 
carnage horse it will be inevitably in reqaest 
Abroad its splendid qualities have long been 
recognized and though the demand for nree 
and mares abroad vanes in different countries 
from time to time, there has for long been a 
steady foreign market. Onginally the United 
States of America was ameng tbe best 



tenienL and tbm m now ab AmarioAB York* An^ ^ ^ 

■hue Oi»eh Hoee Stad Boc^l m which «12 the /die ^ooe eteBka Aittea 1^ 

sold to the of BevtmAnr 400 «l, 
mancer, sue of Sir Sdnuud, sold & jfeoo t( 
go abroad ^ Don Quixote, a eon of NecroiDanoer 
realized i500, and Barton’s Elor sold for 500 ga 
Among other famous horses was Dreadnought, 
which travelled in 1829 and won a match foi 
^100, trotting sixteen miles within the hour 
carrying 16 at , and was finally sold to go abroad 
for 400 gs 

The Coach Horse is largely bred by small 
farmers, many of whom possess one or two 


\voTies w^oiried to tne States are eh 
ior mcluaion on presentetion of theu regis- 
Uaim at \iome As lUustratine the pecutolj 
impressive character of the Yorkflbre coaching 
Bire, it may be mentioned that in Texas, wnwe 
comobing atallionB have been largely used, the 
native mares are invariably dun coloured, yet 
fully 90 per cent of the progeny of the native 
mare mated to a coaching sire are true to the 
bay colour of the stallion A few mares and 
Btiulions have been exported to the Argentine 
hive mares were recently sent to Buenos Ayres, 
the highest price realized being £850 Cali 
forma was a former customer To day Chile, 
Canada, South Africa, India, and Ja^n are the 
pnncipal importers outside Europe Tor twenty 
Tears theie has been a steady demand for the 
Yorkshire pedigree Coach Horse in Natal, Cape 
Colony, and the Orange Eiver Colony, where 
the Agricultural Department have a few stal 
lions In India the Coach Horse deteriorates 
in size, and practically in every country abroad 
there is a tendency for the breed to soften 
and exhaust itself In Austria, Italy, Russia 

S mong the best of modern customers), Bavaria, 
olland, Spain, it is always the same story 
The true type can, happily for the English 
breeder, who is usually a tenant farmer, only 
be maintained in England and in twenty years 
foreign breeders were compelled to come back 
to England for an infusion of fresh blood and 
bone, to reinforce from the pedigree studs The 
precise reason for this deterioration abroad is 
not clear, though various ingenious explana 
tions have been offered, and there can be no 
doubt that climatic conditions are in some way 
responsible for the phenomenon The especial 
care and attention which has been bestowed on 
preserving the purity of the breed m England 
too, has not been without definite influence on 
the result 

It 18 difficult to estimate the exact number of 
Coach Horses at present in the country The 
Yorkshire Coach Horse Society will admit into 
Its book Coach Horses with two crosses, though 
the Cleveland Society will not admit any but 
pure bred Clevelands, so that though Clevelands 
are eligible for the Coach Horse ^letj s book, 
the converse does not apply In this way the 
Yorkshire Coach Horse maintains the stren^h 
and substance derived from the Cleveland The 
record of the stallions entered m the first edi 
tion of the Stud Book goes back in several m 
stances to the early ’twenties of the 19ih cen 
tury, and in a few cases anterior to that. The 
Society was formed m 1887, and there were 
remstered up to 1908 approximately some 2500 
Btmlions and 1150 mares. 

Systematic records do not appear to have been 
kept of the prices realized either in the home 
market or for export Probably the top pnce 
for a stallion in the present state of the market 
would be 500 gs., thou^^ they have realized as 
much as a thousand The average pnoe of a 
two year old stallion to day is i^ut 280 gs. 
and a mare 175 gs. Gelchngs sold as harness 
horses at four yean old realize from 80 gs. to 


one or 

brood mares of the right stamp, and engage m 
the breeding of Coach Horses as a suMidiary 
occupation to their general farming Brewers 
on at all a large scale are comparatively few m 
number among the chief names are those of 
Mr George Scoby, Beadlam Grange, Norton, 
Helmsley Mr P H Stencker, Pickenng Mr 
J Lett Rillington Mr J W Lett Welham 
Mr Silvestei Leaf Escrick Mr J Beckett, 
Deighton, York Mr F P Baker, Ingman 
thorpe Mr George Giundage, Yeadon, Rrad 
ford Mr W Petch, Pocklmgton Mr W 
Johnson, Hook, Goole Mr G Burton, Ihorpe 
Willoughby, Selby Mr C H Hart, Ap^etree 
Farm, Selby Sir Waltei Gilbey Mr C Ham 
son, Bossall, York Lord Wenlock, Escnck, 
Mr J Jebson, Pockhngton Mr George Elders, 
Aifilaby Mr B Kitcnmg, Pickenng Mr A 
Moscrw Marske by the Sea Mr J H Tyre 
man Efmderwell Mr Slater, Harome Norton, 
York Mr Goodencke Mr T Leefe Slingsby 
Formerly the Coach Hoise was sold in Targe 
numbers at the famous horse fair at Howden 
in the East Riding at York Chnstmas horse 
fair and at Northallerton Yarm, Guisborough 
and Stokesley in the North Riding To day 
comparatively few Coach Horses find their way 
to the annual horse fairs in Yorkshire — there 
IS still of course, a sprinkling but the general 
practice is for agents of purchasers acting for 
toreign buyers or for the Army Remount 1^ 
murtment to make periodical tours through the 
Uoach Horse distncts in Yorkshire — fairly well 
defined geographical areas— and to select what 
they require The Coach Horse classes at the 
Royal and Yorkshire shows, as well as some of 
the larger shows of secondary importance, also 
afibrd excellent opportunities of seeing the b^t 
representatives of the breed in the snow nng, 
and of making any selections for purchasers 
though many of the small farmers who are 
breeders of consistently good stock are unable 
to bear the cost mcidentu to showing at other 
than purely local events, and many an excel 
lent animal of the true stamp and with fraous 
strains is to be found on some of the remote 
Yorkshire farms. [v a] 

Yorkshire PIsa See LAaax White Pigs, 
Middle White Pioa 

Yorfcshiro Torrlor—In the opinion of 
many persons the Yorkshire Terrier is the moe' 
beautiful dog in existence, the nlTer^mnd gold 
coat he poesesses being a subject of admiiatioit 
even amongst those who are not enthiuoasU in 
their devotion to the canine race* On the other 




th> hmi p o m t m n n no d a to i to be » 

iwM a» * ap^rtiAg 

iroa^ «• It li of o oehoate oonstitutiGn, and its 
irfivmt Iftokot IS not adapted to resist the attacks 
of ram or thorns. As a oonBequenoe the York 
idiire Temer most be regarded asa Toy vanetj 
pore and simplv*^^ ^bis connection a vexy 
(doable ona The chief point that is sooght 
for is the development of cost, which most be 
long, free from carl, silky m texture, and of 
the correct shades of colour Tlie latter consist 
of nch golden tan on the face and foot and ears, 
the latter bemg of a rather deeper shade than 
on the face, whilst the hair on these parts is 
mud^ shorter than on the rest of the body The 
prevailing colour is a beautiful silvery grey, 
rather dicker on the back and sides than else 
where, and the coat is so long that in the case 


smgoon at the first half of tbs IMh oflotoiji 
best known as the editcn* of the oomprehaxuzTS 
work on agnculture entitled The Complete 
Qraoer Youatt was the son of a surgeon at 
Exeter, and was born in 1776 He was edu 
cated for the Nonconformist ministxy. but came 
to London in 1810 to join a veterinary sur- 
geon, D P Blame, in conducting a vetennary 
infirmary m Wells Street, Oxford Street After 
twelve years this business passed into Youatt s 
h^ds In 1828 he began to deliver a senes 
of lectures and demonstrations to veterinary 
students at his infirmary, designed to supple 
ment the teachmg of the Royal Veterinary Col 
lege These lectures were later on delivered 
at the London University In 1836 they were 
abandoned but Y ouatt continued for four years 
to print a monthly senes of wntten lectures m 
the y eterinarian, aprofeasional monthly 
which he started in 1828 In 1838, 
when the R(yal Agncultural Society 
was founded, Youatt became one of 
the ongmal members. He was evi 
dently regarded as being at the head 
of bis profession In 18& he was com 
missioned to write a senes of hand 
books on the breeds and diseases of 
the vanous farm animals, and these 
were issued in parts under the various 
titles, Cattle, Sheep, The Horse, and 
The Pig He died in 1847 As there 
IB no evidence m the meagre available 
information as to Youatt s life historjf 
of his means of obtaining the intimate 
knowledge of farming details shown 
in The Complete Qrazier, it must be 
assumed that he was assisted in it by 
contributors including men of scien 
tific attainments as well as experts in 
the practice of agnculture Jw k, b ] 
Youngs, Arthur — The most 
famous wntei on agnculture that the 
world has seen and one of the most unsuccess- 
ful of farmers, was bom at Whitehall, London 
on September 11 1741 He was a member of 
an old Suffolk family His father was Dr 
Arthur Young, a clergyman In his boyhood 
he was sent to Lavenhani School a selection 
which be always regarded as a great mistake, 
seeing that the famous school of Bury St 
Edmunds was near to the family residence at 
Bradtield When he was seventeen years old 
he left school, and was apprenticed for three 
years to a firm of merchants at Lynn in Nor 
folk In hiB Autobiography, edited by Miss 
Betham Edwards (Smith, Eldei, & Co , London), 
from which the facts of this condensed memoir 
are taken, Young expresses regret at the selec 
tion of a mercantile career for him as entirely 
uncongenial At the end of his ^prenticeship 
when ne was twenty years old, Young was af 
a loss for a career Dissuaded bv hic mother 
from entenng the army, he decided, at her 
request, to take the home farm of 60 ac. at 
Bradfield into his hands, with second farm 
that had been occupied by a tenant. Starting 
in 1763, Young farmed for four years, during 
which period, he says, he acquired a littL know 
ledge of farming, the chief use of which was to 



Torkihire Terrier 


of a good specimen it almost trails along the 
ground. It is very profuse on the head, too 
m fact so much so, that it is the custom of 
breeders to tie the hair back and fasten it with 
nbbon so that the dog is able to see It may 
be added that the puppies of this breed are 
bom black and tan in colour, the desired shade 
of coat being acquired later on As may be 
supposed, the care of their dogs coats is a con 
stant source of trouble to owners, whose prsc 
tioe it is to keep the animals leet tied up 
m wash leather bags to prevent their scratch 
mg the hair, which is frequently dressed with 
oocoanut oil in order to stimulate its growth 
A peculiarity of the Yorkshire Temer is that 
it IS, like the Bedlmgton, a flat-sided breed, but 
in other respects there is nothing peculiarly 
c h a r acteristic m oonnec^on with its conforma- 
tion, which IS practically concealed by its coat 
Its hea4 however, should be flat, the muzzle 
rawer ^ng and delicate and the fore legs long 
and perfectly straight, whilst it is the usuiu 
pncQoe to dock the tail short The weight of 
this breed vanes from 12 lb to 8 lb , the smaller 
^ being far the most valuable, provided that 
thy po ssess the denred points. [v a] 

vOIMtti »*i eminent vetennary 
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enmUe him to view the practtoe of other fanners 
with some disomniDation In 1765 Yotinff mar 
ned a daughter of Alderman Allen, of Xjnn 
In 1767 he entered upon what he describM as 
the fine farm of Samford Hall, in Essex. Hts 
oapital was quite insufficient for his undertak 
mg, and at the end of six months he had to give 
up the farm. In the same year he commenced 
Ins famous set of tours through the agricultural 
divisions of England, starting with the southern 
tour This was followed by the northern tour 
in 1768, and by the eastern tour in 1770 It is 
hardly necessary to state that the reports of his 
tours excited the greatest interest in the ooun 
try, for Young was as keen as an observer and 
as eloquent as a writer, as he was incompetent 
as a farmer In 1768 a third venture in farm 
ing was made at North Mimms, Hertfordshire, 
but amm without success In that year he 
published A Farmer’s Letters, which reached 
a second edition In 1772 Young published his 
Political Essays on the British Empire and 
Present State of Waste Lands. His prolonged 
financial difficulties had preyed upon a mind 
disposed to hypochondria, and he had serious 
thoughts of ending his career in England, and 
emigrating to America. In 1773 Young became 
Parliamentary reporter to the Morning Post 
and for a time he was relieved from an almost 
destitute condition Apparently he held this 
position for two yeaie At every week end he 
walked seventeen miles to his farm at North 
Mimms In 1774 he published his Political 
Arithmetic a successful work which was trans 
lated into many languages He had become 
famous fixim his writings and at about this 
time he was elected a Fellow of the Eoyal 
SocieW, and an honorary member of the Pala 
tine ^lety of Agriculture at Mannheim and 
of the Geographical Society of Florence The 
Irish tour was earned out in 1776 In the 
following year the first piece of considerable 
good fortune that Young enjoyed came in the 
form of his appointment as resident agent on 
the Insh estate of Lord Kingsboroujgh, at a 
salary of £500 a year a house rent &ee and 
a retaining fee of £500 Young then disposed 
of the lease of his Hertfordshire farm, and went 
to reside at Mitchelstown, Oo Cork His good 
fortune, however lasted for only a year a con 
spiracy to substitute another man in his position 
havinff led to the termination of his a^ncy m 
oonsi&ration of a life annuity of £72 per annum 
being guaranteed to him In 1778 he went back 
to live with his mother at Bradfield, where he 
once more engaged m farming on his own ac 
count In 1783 Young began the publication 
of his Annals of Agnculture, which increased 
his fame, but afiort^ no profit In 1785, on 
the death of his mother, he inherited the Brad 
field estate. In the following year he made his 
westerly tour, and a year mter his unmortal 
tour m France, repeated twice in subsequent 
years, the last being 1789 In 1789 he also 
vusted Italy In 1793 the onguud Board of 
Agriculture^ was established, with Sir John 
Sinclair as mesident, and Young was appomted 
secretary He was far from being satisfied with 
the arrangements w the remuneration, and one 


of his complamts was tiuit the Piresklent np> 
pointed men who *did not know one end of a 
plough from the other’ to make county snrreya 
In 1797 Young su f fe red the calamity of the 
death of his bSoved daughter. Bobbin, at the 
early age of fourteen yeara^ and from that tmie 
forward his dejection deepened. This, largely as 
the result of his acquaintance with Wil b enoree , 
develc^ped mto confirmed religious melanchidia. 

Young was one of the most censorious, as 
well as one of the most discontented of men, 
and he did not take kindly to supermtendenoe 
He was constantly grumbling at the action of 
Sir John Sinclair but apparently he was not 
any better pleased with succeeding presidents, 
Lord Somerville and Lord Carnngt^ Shni 
larly, when he attended the great sheen-shear 
mg gatherings or other functions in which lavish 
hospitality was shown by great landowners, he 
poured into his diary a flood of sanctimonious 
censonousness of the most offensive character 
It may be assumed that the Arthur Young of 
public and social life was an entirely difiereut 
man from the author of the Autobiography, or 
he would not have held his official position so 
long as he occupied it or have been courted as 
a companion and guest by the greatest men in 
the country He would dine sumptuously with 
a host and then lament in his diary that it was 
bad for his soul or mere dissipation Towards 
the end of his life Arthur Young gradually be 
came blind Most of his time was spent at Brad 
field, where his benevolent exertions for the wel 
fare of the poor in his own and neighbouring 
parishes endeai'ed him to the people He died on 
Apnl 20 1820 in the 79th year of his age, and 
was bulled in Bradfield churchyard The value 
of the aiiiuouB work for the benefit of agriculture 
which he earned out in the course of his long 
life cannot be too highly appreciated, [w s b J 

Yucca. (Adam s Needle Bear’s Grass Spa i 
ish Bayonet) a genus of Liliacese, natives oi the 
Southern United States, Mexico and Central 
Amenca, the hardy species of which are very 
Bti iking and useful garaen plants. Some of them 
form stems 6 ft to 10 ft high The leaves are 
long and sword shaped and large, white bell 
shaped flowers are l^me m large, much branched 
panicles They appear to beat advantage when 
wn in isolated groups and prefer a well 
ined loamy soil and a sunny position They 
are propagate by division, being planted in tm 
open ground, or by cuttings of the fleshy roots 
insert^ in sandy soil m beat. They usually 
flower in a warm season, but rarely npen seedn 
in this country The more tg^er species may 
be brought out of doors wm good effect in 
summertime. The hardy sorti jgmt cultivated 
are F anffttitifolia, of small haMt^ with narrow 
leaves, and early flowering T emosa (Adsmfe 
NeedleX the haniiest and meat flowering, of stiff 
upright habit, with large leaves, and infloree* 
cences 4 ft or more high and 7 recurvi/oha^ 
much like Y ghm/omiy out with semi pendant 
leaves. Some other sp^ies are well adapM for 
outdoor cultivation m warm locahbies.** Some ol 
the Yuccas attam very lai^ dimeiunoiii^ and 
their fibre is used m the mannfmture of eoam 
cloth and oordage. [w w] 
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Zabrus gibbus — Zebra 

Z 


Zabrus sibbusi Fab (Cxtrn Ground 
Beetle).— Tbouffh a member of the oamivor 
008 fomilj OaraDidse, Z mJbbm i8 an exception, 
for both the larva and beetle feed upon com 
crops. The appearance of the insect may best 
be gathered from the accompanying fig It is 
found in England, but its chief ravages have 
hitherto occurred on the Continent, and espe 
ciaily in Germany dusters of eggs are de- 
posited by the female in the earth, the larvee 



Oorn Qroimd Beetle {Zabrun gtbbui) 


If Female slightly magtilfled 2 Larva 8 Larva 
magnified. 4 Burrow 6 Pupa. 

from which live for three years, during which 
they excavate perpendicular and curved burrows 
in the earth, from a few inches to 2 ft in depth 
and then about the begin nirig of June form oval 
cells in which they change to whitish pupw with 
dark eyes 

In Mxony the larvae have destroyed two sow 
mgs of wheat, and then attacked the rye and 
bflffley They come out at night, and eat into 
the stems of com close to the surface, to feed 
on the pith. The beetles afterwards make their 
appearance in enormous quantities, concealing 
themselves under clods by day, and at night 
asoendmg the stems to feed upon the soft grain 
The pest confines its attacks to cereal crops, 
and IS best combated by an adequate system of 
rotation [j c ] [c ] 

ZSAf the botanical name for maize See 

X#brm IS a term comprehensively applied 
to the striped wild members of the Horse tribe 
(Equidee). They resemble donkeys, and differ 
from typical horses m having a hog mane a 
tufted tw, and callosities or mestuuts only on 
the fore legs. From donkeys zebras may be 
collectively distinguished by possessing stnpes 
at least upon the head, neck, and shoulders 
but apart from this chanmter, the four existing 
which are confined to the continent of 
have very little in common, differing 
markedly from each other in the ^ttem or 
arrangement of the stripes, the size of the ears 
and callosities, and other structural features. 
These four necies are Quaggas ouoogo) 

Mountain ^bras (Eamti sebra) Foark Ztm 
(Eqmu >bat), Gr6vy’a Zebra (SquuM grtni), 
Quaggas {& range. Tney 

Tea. zn. 


extend from southern Abysnnia to South Africa, 
and were formerly abundant upon the fiats close 
to Cape Town They are more horaelike in 
build and proportions than the other speotes, 
and are adapts to a life on the plains or ele- 
vated plateaus. In the north ana eastern dis- 
tricts of their range as hu: south as IVIashfMia- 
land, they are fully stnped the stupes rnnirg 
to the middle line of the belly ana down the 
legs to the ho^fs The peculiarity of the pat- 
tern consists in the backward inclination of the 
upper extremities of all the stnpes in the poa- 
tenor half of the body This is seen m all exist- 
ing races of Quaggas , but in some of the exUnct 
races that formerly existed in Gape Colony the 
stripes over the hindquarters were evanescent, 
so that the characteristic arrangement above 
desenbed can at most be only dimly discovered 
on the few mounted specimens preserved in 
museums Nevertheless these southern raota 
are connected with the fully stnped nortbetn 
races by various mtermediate types, the best 
known of which is BurchelPs Quagga^ Quagga 
hurchelli) which formerly occuirea in Beenuana 
land, but is now nearly extinct In this funu 
the lielly and legs almost up to the shoulder 
and croup are stnpeless or weakly stnped and 
there are numeioiis narrow intermediate stnpis 
between the broad mam stnpes lurthei evi 
dence that the extinct Quag^ belonged to the 
same variable species as the more northern 
forms IB found in the shape of the hoofs, the 
medium sized ears and cailoBities and lastly 
by similanty of voue the cry much resembling 
a shiill quickly repeated l>ark winch has been 
represented by the syllables qua ha ha. It is 
from their cry that the Quaggas take their name. 

Standing about 11 bands at the withers, and 
therefore smaller than Qua^as which are about 
12 hands the Mountain Zebra {Lquut $$bra) 
further differs from them m having large asinine 
ears, a very uarre w high h(K>f, adapted tor moun 
tain climbing, a lappet of skin on the throat, 
and the hairs along the spine growing forwards. 
The stnpes moreovex are numer )us, except on 
the quarters, where they are very wide, and 
only two stnpes from the croup pass on to the 
fianks m front of the stifle The sumniit of the 
croup is marked with numeroqs short cross- 
bars, constituting the so called gndiron ' pat 
tom. Formerly abundant in the mountains of 
Chpe Colony this zebra is now appr<«chinff 
extinction in that area but the species still 
exists in a wild state in Angola and Gtmiaii 
a W Afnca. , ^ 

Still more restneted in range than the Moan 
tain Zebra is the little known Foa's Zebra 
(£ foaiU which lives in the mountains of Nyasa- 
lani It IS a fully and closely stnped specieiL 
resembling the (taaggaa in most stractnral 
characters, but differsm that the flank stripca 
assnroe doisally a backward trend only just in 
front of the croup. , , ^ 

The largest and handsomeit but the moig 
dumsily built of all zebras is the AbjiiinlMi 

iS7 
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Zebu — Zeolites 


and Somaliland fpeoieSi named after President 
Otr^vy {E grhnfiy The head is Ions, the neck 
short, and the ears are long ana expanded 
towaras their tips. The stripes are ▼017 nn 
mereas and dose-set, the spimiI stnpe u wide, 
and none of the atnpes on the bodj turn back 
wards on to the croup^ the upper part of which 
IB marked with vertiw stripes extending some 
distance down the thi^a This zebra stands 
about 12 hands, and although only made known 
to smenoe in the latter half of the 18th century 
IS no doubt the htppotignB or ‘ tiger horse of 
the Boman circus. The voice of this zebra is 
an unmistakable bray, and shows closer kinship 
between this species and African asses than 
exists between it and Qusggas. It has much 
the same habits as Quaggas and where Ibe 
ranges of the two species cross, they may some 
times be found together 
No zebras are untamable so far as is known, 
members of all the species, with the exception 
of Foa’s Zebra, having been broken to harness, 
either for ndinn or driving They are not, how 
ever, equal to horses or mules in strength, en 
durance, and docility, and no serious attempt 
has ever been made to domesticate them for 
man’s use Hvbrids have been obtained between 
Mountain Zenras and Quaggas and ponies and 
asses The cross between ba^ pomes and Quaggas, 
called Zebr tiler and Zebrmmer are l^utiful 
well made animals, showing faint and narrow 
stnpes on a bay ground, the mane and * points 
being black. It was thought at one time that 
they might prove useful for work in the Tropics, 
where horses do not thrive, but, like mules, 
they are stenle, and are never therefore, likely 
to supersede that animal, which is unrivalled 
for draught work under conditions unsuitable 
for horsee [ili f] 

Z#bu 18 the common English name for the 
Indian Humped Cattle {Do$ \ndxcu»\ which, 
like European breeds, are only known as domes- 
ticated animals. In several points, such as the 
shi^ of the hom% the presence of a large fatty 
and fleehv hump upon the shoulder and of a 
deep dewlap on the throat and breast, as well 
as the voice, which is a grunt rather than a 
bellow, zebus differ from ordinary European 
cattle and there is no doubt that the two are 
deeoended from distinct wild, but now extino^ 
etooks. The numerous breeds that are i^eoog 
xazed in India are referable to two mamj^pea. 
One type, of which the Guzemt and Hiaaar 
breeds may be cited as examples, has large pen 
dulous ear8,a flatter forehead, and horns anau^ 
sit the sides of ihe head and curling outward 
and upwards. The other tjpe, rqiresented by 
•the Mysore breed, has the ears much smaller 
and not pendulous, the forehead rounder, ana 
the long, tapenng, lig^t^ cazwad horns namg 
close together on the aumomt of the head ana 
runmng baokwiirds nearly m the plane of the 
face, fa both these breeds the most fancied 
tocflours are iron grey or black for the bulls and 
xiearly white for Uie cows but all sorts of coIobt 
varieties are met with where seleotive breeding 
has been neglected. Some seboi, especial^ oc 
the northern bcsad% are IsqM banoaome an! 
enalp esesedigg European oalile in hei|^ but 


dwarfed breeds are not uncommon, some sped 
mens standing no higher at the shoulder thac 
a large dog As a rule, horns are present u 
both sexes, those of the cow being smaller bui 
hornless varieties ci Zebu are known and for 
marly at all events there wee a two-bumped 
variety, which was most common in Surat 
Humped Cattle, when not sacred, are used u 
India for jdoughing and heavy transport oi 
vanouB kino^ also in military service for gun 
carnages. They are strong and, comparatively 
speaking active animals^ and when employed 
for riding or light carnage work are capable oi 
travelling thirtpr miles a day They are able U 
withstand tropical heat much better than Euro 
pean cattle and the recent importation of speci 
mens for work in certain parts of South Amencf 
where ordinary cattle do not thnve, has hithertc 
met with promising success. Humped Cattl< 
long ago made their way into Madagascar anc 
Afnca, penetrating in the latter countiy as fai 
as Nigeria and Gape Colony and it is behevet 
that traces of their blood are to be detected 11 
some of the cattle of South Europe The exao 
relationship between the Indian zebus and somi 
small humped, very large homed breeds fron 
Gallaland, the Eastern Sudan, and elsewhen 
IB not clearly understood. Some authors sup 
pose the latter to be merely localized vanetiOi 
of the ordinary Humped Cattle while other 
regard them as being tne desoendanta of anothei 
species, now extinct, to which the name Bo 
off^iacus has been given. [n. if] 

ZmoiHmmt the name of a group of hydroii 
silicates, commonly derived from the alteratioi 
of felspars or the allied minerals styled fekpath 
Olds, or even of the glassy ground of volcani 
rocks. They may develop in the hollows o 
lavas, or wiuiin the parent minerals, soon afte 
the Igneous mass Iim begun to cool down, 01 
perhaps long subsequently In either case, Iben 
production is due to the permeation of the rod 
oy volcanic waters, and it is claimed that cm 
zeolite, analcmie arises as a pnmaiy oonstitu 
ent, retaining some of the original water of th< 
mass. Zeolites are usually cdourless or white 
more rarely yellowish or red. They occur fa 
the most part as needle-like crystals formin| 
aggregates in the decomposing minerals or 11 
the hollows of the igneous rock. As a rule 
they fuse e&«ily ^fore the blowpipe, and 8 om 4 
boil up or intumesce during heating, much lik< 
borax. They are silicates of alunnnium, witl 
potassium, s^nm, calcium, or banum, and witl 
water, which essentially marks them off fron 
the felspars. The following examples xUustrati 
their constitution and ibeir varied i^stesiB o 
oryatallization — 

XmoU 

ii«.Ty5S)i«8i0bk + 4^^ 




The mode of oomUnation of the water is n 
some cases still a matter of ducuanoii^ and 1 
oertaui instability in lihe moleonlef of eaojlitsi 
no donbt permits them to pl^ an importaiH 
pari in trawesnng subatanoee&e admm am 
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pntmmmm m w nwtAMm woMitm lato Om 
ml Owing to tlie raoenrchen of Lembtrg Hi 
188i Md id67| it 1mm bMM imggwtod (Hilgu^ 
fk^ p. 37 and HaU,^o Soil, 1908» 

Pin 3&, 33, and 214) tfant mnall qaantitiMi of 
MolttM occur m oranuMy okya, aM tiuit the 
alkali wkich tbcj ocMlnMi» wken it n set Irot, 
mvonto iao clay irocii doooulating ^aee axt. 
rWscnLAVioirX 11m fact that ammonium and 
potaoMUMi are Axed by soils fran oommands 
m Bolution M aUnbnted in part to the aecom 
poeiiion of aeolitos and to the subetitauon of 
these subetaaoea for aodiiun or calcium Solu 
tioaa, it m urged, may also liberate potassium 
G P Merrill has duouased this matter from 
the geological fMiat of riew ^Rocks, Bock 
weathering and Soils, 1906, p. 36SX 
oMLss that the presence of aemites in soils has 
aot been provedL Their mode of oocurrence in 
nature is limited and they are not a common 
result of mere superficial weathenng On the 
other hand where altered basalts, andesites 
and phonolites furnish the materials of a soil 
zeolites may have already arisen from the fel 
spars and their allies m these rocks, and will 
naturally abound throughout the soil Their 
easy decomposition by acids then allows of the 
transference of materials to the soil which are 
too often locked up in felspars or rock frag 
ments that yield them very slowly 

fa A J c] 

ZwMSwrm pyrlna (or Z Mcult% the Wood 
Leopard Moth, is a prettily marked insect, with 



Wood Leopard Moth (Emu»ra wrina) 
M^e and female. 


blue-black srots on a white ground, which does 
coQsiderable^rm on account of the wooddionng 
habits of its caterpiUara The dark yellow eggs 
are laid in crannies of the bark during the sura 
mer and the larvm tunnel in the Imrd wood 
where they feed for about ten months, after 
which thjy turn to chiysi^ids under the bark. 
Many diAerent trees are attacked, but m Eng 
land fruit trees suffer most, and more injuiy m 
nstaally done to the smaller mnchee than to the 
mam trunk. Often no hole is viinble, and the 
eaoee of injuiy 18 only disoorsred by ontting open 
the ^ying bfiuidL Where bolee are obser^ 


nIeoMof stick <7anidkulp6la«Attm may beintro- 
onoed and the orifioe plugged ufvas in the treat- 
ment for Qoe3 Mbth feee CoMra) but II the 
•Rudler branches of a nuit tree are seen to be 
demg withiMst obnems cause, tlisy diould be out 
off and the caterpillar sought fw send dest r o y e d 
tfpressiit. fawl 

wMlMQf CAcHoeilluraO^Anbuals are 
lu many different ways bound up with the busi 
ness of agnonltare and a study of them m this 
oonnectiOB is somewhatawkwaraly tenned ^Agri 
cultural Zoology In illustration of this it may 
be useful to give a brief statement of the chief 
practical relations Iwtween animals and agHcul 
ture, and of the mam problems which these re- 
latiom involve. (1) Immesticated animals are 
bred for what they produce when alive (milk, 
honey eggs, silk featners, wool &c ) or for wkna 
IS afford^ by their bodies after death (flesh Ikt, 
horn, leather fur down, ftc ), or for the series 
they render to man as co-operants in his labours 
(as beasts of burden, as guardians of other am 
mals, as messengers, &c.) Some of tlie obvious 
problems concern the lost art of domestication, 
the actual origin of the existing domesticated 
animals the persisting traces of wild ancestry, 
the improvement of hieeds, and the possibility 
of adding to the list of the domesticated (2) 
Not less important than the deliberate partner 
ships that man has established with domesti 
catkl and semi domesticated animals, are those 
entirely natural inter relations which contnbute 
to the success of agricultural endeavour Thus 
earthworms hai e made a great part of the fer 
tlie soil of the globe and thi visits of insects, m 
search of pollen and nectar are indispensable 
to the cross fertilization of the flowers of many 
plants important in agriculture Many animals 
share in the great task of breaking down debris, 
burying deaa bodies and organic refuse, making 
things clean, and in general keeping up the 
circulation of matter (3) In the tlnrd place, 
there are many animals vhich are injurious to 
man s domesticated animals and cultivated plan t^ 
either directly or by affecting inter related wild 
animals and wild plants. Thus we have to deal 
with beasts and birds of prey, with voracious vege 
tanaiis such as rabbits and voles, with snake^ 
with insects that sting animals or devour plants^ 
with fruit eating bud eating and gram eating 
birds and the mfiicult pniuiem is how to con- 
trol the balance of life first step is to have 
a secure and broad basis of facts as to the part 
which the animals in question play in the eco- 
nomy of nature there can be no doubt, for 
instance, that many birds and mammals are 
destroyed without sufficient justification It 
has to be borne in mind that an interference 
with the natural balance of life does not end with 
its immediate results, but has always secondaiy 
and much more distant consequence Nor is it 
possible in many cases to give a clear verdict for 
or against any bird or mammal from the agricol 
tunst’s point of view, since there is often a oom 
bination of benefits and injuries. (4) It saenn 
useful to make a separate division for thoae 
animals which are parasitic in monk stodc ol 
domesticated animals or in his vegetable plaii- 
tations, some ectopansitic, others endoparMtlc^ 



And ttuaxy of them very dmdJy Here aIm) IaU 
to be considered the cuners of parasites from 
host to host, like tlie tse tee flies which cany 
IWponosomes, and, what comes to the same 
thmg, the mtennediate hosts of many leas viru 
lent parasites, hke the minute water snails which 
harbour the young stages of liver flukes. Be- 
sides parssitic maectB, nutes, and worms, there 
are numerous parasitic Protozoa which modern 
research has shown to be almost as important 
as Bactena. (5) A fifth group may include 
those animals that attack the work of the agri 
cultunst, — from his dam to his fence, — or the 
results of that work in the form of storea 
White ants, bonng larree, weevils, mites, and 
rats are familiar illustrations (6) A group of 
beneficial animals may be reco^ized which 
destroy or check the iniunous creatures men 
tioned in groups 3 and 5 thus stoats and 
owls check voles, ichneumon flies keep down 


The atadyofldmiiitsr^rilalii^ 
male and agnculture is thos iiiaayHildM^«-.|t 


raises problems of domasticationj of Dieedkig, d 
the bamnce of nature, of parasitism, of immugn 
zation, and so on. — ^Two general ideas stand out 
clearly amid an ever increasing mass of deta^ 
The one idea will always be associated with the 
worth of Darwin, the idea of the web of life, of 
the inter relations of things, of the con elation 
of organisms Nothing is unimportant, nothing 
lives or dies to itself The other idea may be 
associated with the work of Pasteur, the idea of 


the control of life, that it is man’s task, as it has 
been already in part his achievement, to meet 
thrust by counter thrust, to conquer disease, to 
eliminate where necessary, to save where profit- 
able to bend Nature to his will, and even to 
create [ j A. T ] 



APPENDIX 


Asrioultural HoMlns* Acts (Scot- 
land) — Since the publication of the article on 
this Hubject (vol i, p. 64, 0 ^ «<» ) the Agricultural 
Holdings (S(^tlana) Act, 19(^ has b^ome law 
This Act consolidated the enactments relating 
to agricultural holding in Scotland, and re 
pealed the Agricultural Holding Acts of 1883, 
1900, and 1906 ^the latter of which never came 
into force)p ana also the Market Gkirdeners 
Compensation (Scotland) Act, 1905 As, how 
ever, the 1908 Act did not to any extent intro 
duce new legislation, but merely consolidated 
the provisions of the former Acta, the article 
already published is in the main a correct state 
nient of the law as it now stands, except in so 
far as the references in that article to Acta now 
repealed are concerned. 

It IS to be noted, however that although the 
1908 Act repeals the former Acts, they may 
still require to be referred to under ceitain ui 
cumstances, e g compensation for improvements 
executed before the passing of the 1908 Act 
As already pointed out, a tenant who has re 
mained in his holding during two or more ten 
ancies is not, on quittiiifl^ his holding deprived 
of hiB nght to claim compensation under the 
Act by reason only that the improvements were 
not made dui ing the tenancy on the determine 
tion of which he quits his holding The com 
pensation to be paid for improvemonts executed 
prior to 1st January, 1909, is sudi — if any— as 
could have been claimed if the 1908 Act had not 
been passed, and this involves a consideration 
of the Acts ot 1883, 1900, and 1906. A tenant 
may claim for improvements under the 1883 
Act^ Part III of the Schedule, if executed sub- 
sequent to 1st Januaipr, 1874, and in the case 
of the improvements m Parts I and II of the 
Schedule to the 1883 Act, if the landlord has 
before 1st January 1885, approved in writing 
of these improvements, though they were exe- 
cuted between 1st January, 1874, and the com 
mencement of the Act 
With renard to improvements executed be 
5woen 1st Jannaiy, 1874, and 1st Januaiy, 1884, 
the tanant is, however, only entitled to 00 m 
pensatian (1) if he was not under any express 
ohligotioii to make the improvement, and ^2) if 
he wac not either bv contract or enstom enotled 
to conmnsation therefor 
With regard to improvements executed be- 


tween Ist January, 1901, and Ist January, 1009^ 
there are only two points to be noted — 

(1) In the 1900 Act it was provided that, in 
estimating the value of an improvement them 
should not be taken into account as part of the 
improvement, what is due to the inherent 
ca^bihties of the soil luis proviso has ^fti 
dropped lu the 1908 Act, but the position of tlie 
tenant does not seem to be m any way alterKl 

the omission, for it has never l)i^ n sugjg^estecl 
that a tenant could on this giound claun for 
an impioveinent against his landlord and it 
simply comes to this that a proviso which was 
of no practical utility has been discarded. 

(2) ^paiiH to buildings, prior to the 1908 
Act reauired the previous written consent of 
the landlord but now such repairs can be exe- 
cuted by the tenant, as all eady explained, with 
out the landlords consent Tlie section is not, 
however, retrospective, and consequently if sue h 
repairs have lieen executed prior to 1st January, 
1909, without the landlord s consent compensa 
tion cannot be claimed therefor 

Drainage — With lefeience to drainage opera 
tions it may lie added to the statement of law 
previously given that the landloid cannot make 
an Oder to do the work aftei the expiry of the 
notice if the tenant has cotniiienced oporatioiia 
If however the tenant has done notning, tlie 
landlord will probably be entitled tci undertake 
the work himself even after the expiiy of the 
two months unless the tenant has withdrmmn 
the notice which as already mentioned, he may 
do at any time before the landlord begins opera 
tiona The tenant if he is to execute the work 
must begin his operations within three month# 
from the date of nis notice , but if the landlord 
undertakes to do the work and then fails to 
commence operations within a reasonable time, 
the tenant may then go on with the work even 
although the three months have expired. 

In a recent case, the tenants of a farm claimed 
to retain a portion of the rent on the ground 
that after entiy to the farm they disooveM the 
drams were badly laid and in a defective con 
dition, m coneeauenee whereof a 76-aa Md was 
flooded so that it was impotable to crop it and 
that although the landlord had been called upon 
to remedy the defects he hsd failed to do so, and 
the tenants were thus dgarived of the use of 
part of the subjects kt Tbs Court dsadsd tiiat 
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the tenants, apart from exprese agreement, had 
no claim at common law agamat the landlord to 
have the drama put mto working order, and that 
the tenants only nghta were those conferred I 
upon them by the .Agricultural Holdings Acts 
as explained. 

Subsection 27 of Part III of the First Schedule 
to the 1908 Act now comprises repairs to build 
mgs (referred to m vol i, p 66) and improve- 
ments m the case of market gwleners, whidi 
former^ were comprised in subsection 27 of 
Part HI of the First Schedule to the 1900 Act, 
now appear in the Third Schedule to the 1908 
Act 

Febdinostuffs IK Farmyard Makurx. — ^I t 
was held m the Barcheskie case that where 
there was a clause m the lease to the following 
effect — *from the amount to be paid m compensa 
tion for the unexhausted manunal value of feed- 
ingstuffs the arbiters shall deduct any sum whidh, 
in thetr opinion, has been or shall be paid to the 
tenant on aecouait of any increased award, 
reason of themanurial value ol the feedingstumi 
cousumed, put upon the dung left bjthe tenant 
—the tenant was entitled to compensation m re- 
spect of the conaumptiott on the noldiog of fsedr 
ingstuffs the manorial residuum whersof entered 
the farmyard manure which was left unapplied 
to the land the tenant at hia outgoing and 
waa taken over by the incoming tenant at wua- 
ticH^ but Bubfeet to deduction of auch a sum, 
if any,, as m the opinion of the arbiters may 
have DMn paid to the tenant on account of any 
moreaaod award m the reference relating to the 
taking over of the manure in terms of the clause 
above quoted that is to say, the landlord pays 
for the whole to begin witii, but aetm a reduc- 
tioa in ao far as a payment is made by the in 
coming to the outgoing tenant lor the dung left 
in the courta. It was also held that by value 
of feedingstuffs was meant the onguial manu 
naL vaJue as. the value ol the manurial con 
Btituents of the feedmgstuffii before the feeding- 
Btuffis were consumed. 

Ebduotiok of Claim for If akurxs, dc — 
In the Tradunnock case the pomt was laiaed 
whether a tenant is entitled to claim for the 
unsahauaited value of purchased artificial man 
ures apphed in conformity with the provisioBs 
of hiB lease. The lease oontamed a daoae bind 
mg- the tenant to i^ply a specified quantity of 
good farmyard dung per imperial acre, and ao 
far as hs had not the dung, a specified quantity 
of bone or other similar manure of 

equal value. Hie tenant apphed suflkient quaa 
titles of arttfioial manure to meet the xequire- 
inenta o£ the lease, and on the expury of his 
tenancy he inter alto, to be oompenaated 

for the unexhausteid value ef the artlftcml man 
urea ao aiiphed. In answer to hm daim the 
landlord oontendad that he wae not entitled to 
claim for the unexhausted value d theae man 
urns iwrruit hi so far as thqy an^t emeed 
quantity atipnlatad lor by the maae, and oem 
tsnded further that a benefit had been g iv e n or 
allowed to Ihe tenant iii oonaidr ration of hoe 
agveemg to thin oleuee in the laaae, mmmndi 
aa otherwias a higher rent would bava been 
dwnandedi and that thia haneftt must be takm 


mto account m terms of the Agncultuiml Hold- 
mgs Act m aacertammg the amount of com- 
pensation The Court held that the landLord’a 
position waa untenable, and decided (1) that if 
a tenant baa made an improvement m the s e ne e 
of the Act, he is entitled to compensation there- 
for , and (2) that any benefit to be taken into 
account m ascertaining the amount thereof must 
be a benefit specially mentioned and allowed, 
that it was not possible to ascribe the executioh 
of the particular improvements to the general 
benefit which the tenant might be supposed to 
take from paying a certain rent, and that conse- 
quently the tenant was entitled to claim for the 
unexhausted value of all purchased artificial 
manures apphed to the land 

Compensation for Damage by Gams. — In a 
recent case decided by Sheriff J ohuston at Perth, 
the point arose aa to tha effect to ho given to a 
clause m a lease dated prior to the commeuoo^ 
ment of the Act, which provided that the tenant 
should have ao clami for damage done by game 
m any one year unlesa such (iiimage exceed 
£i0 It was decided (1) that the agreement 
was not bittduiM as an agreement, but (2) that 
it fell to be timen into consideration hy the 
arbiter m fixing the compsusatioii, and <3; that 
the arbiter was not bound to allow full 
deduction of £2i), but moat allow such deduc- 
tion, if any as he deemed just, having regard 
to the fact that the agreement was vohinhunly 
entered mto by tho parties. 

Compensation for Unreabonablb Distvbb- 
ANOE. — In the Barchiskie case a chum was made 
for compensation for disturbaaoe, and although 
the Court refused to answer the questions put 
by the arbiter the Lord Presukat mads, tn<sr 
aiia, the following remarks on the subject of the 
grounds which will entitle a tenant to make a 
claim ^Expressed in common language, what the 
clause was aieant to do was, not to ^ve fixity of 
tenure (which would have been a perfectly dif 
lerent uingX but to give compeneatiou for what 
may be charactenaed as capmioos dmtotbanoe 
on the part of the landlord, m capncwnsly puh 
tmg an end to the lease. What reasons are 
capricious and what are not, no man would try 
to define But of thm I am sure, there may M 
perfectly good seaaons lor getting nd of a tenant 
which are not m the strict sense of the word 
agncultural reasons, and a landlord who gets 
nd of a tenant for one of these reasons, bmng 
a good one, is not liahle under thm clause* An 
agncultural reason woith^ of oomrae, be that the 
tenant was a bad farmer Bat there are many 
other classes of reasona. For instanee, there m 
the meson that the ntnt k too low, and the 
tenant won t give any more. That would ba a 
perfectly good reaaoa, and m the same vmjr I 
think it would oome under the wo«k oi 
second dause because it could net be said to he 
I a reaeon inoonmeteat 

ment Good estate maaagmneah mn getiiuf 

ae miidi ae your pnopertj^ westh. Ttaoa ma^ 
be many other reesrms eqaelly valid Smupmi^ 
kr inatanoe, the taaant made kmlam thmima^ 
q a a Bkee el kar and diegnmefiil eqrfpenjL t 
unagme that w^d be a good maooa m gettati^ 
nd of hwL OkMgpMt M made ih hm mate 
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to talraaTerjopportiniitjof mtultiiig and being 
dungreeable to (is kndlorA If I wm 

an arbiter 1 would bold timt to be a good and 
•nilcieiit veaMn»^ 

Fonos or Ctant— In tbe Camregad caae, 
whicb finally went to the Houae of Lorde^ dtere 
was an agreement substitatmg agreed-on com 
pensation for the oomTOnastion under the Act, 
and m addition the makmg a provision that *no 
claim for oompensation under the said Acts or 
under these oonditionB shall be made by the 
tenant later than one month prior to the deter 
mmation of the tenancy’ The tenant gave 
notice of daim nineteen days before the termina- 
tion of his tenancj instead of one month as pro 
Tided by the lease and founding on the agree- 
ment m tbe lease the landlord pled that the 
claim was excluded. The Court of Session and 
an appeal to the House of Lords decided that 
such a provision was void under the Act, and 
that the tenant was entitled to lodge his claim 
at any time before the termination of the lease 

Bxmovino for Nor pAnurr or Bent — The 
provisions of the 1906 Act are as follows — 

In any case in which tbe fandlords right of 
hypothec for the rent has ceased and deter- 
mined — t «. under all leases dated subsequent to 
11th November, 1881 — 

(1) When SIX months’ rent of the holding is 
due and unpaid, it shall be lawful for the land 
lord to raise an action of removing before the 
bbenff against tbe tenant, concluaing for his 
removal mmi the holding at the term of Whit 
Sunday or Martmnuis next ensuing after the 
action 18 brought, and, unless the arrears of rent 
then due are paid or caution is found to the 
satisfaction of the Sheriff for the same and for 
one year’s rent further the Sheriff may decern 
tbe tenant to remove, and eject him at such 
teim in the same manner as if the lease were 
determined, and the tenant had been legally 
warned to remove 

(2) A tenant so removed shall have the rights 
of an outgoing tenant to which he would nave 
been en tided If his lease had naturally expired 
at such term of Whitsunday or Martinmas 

(fi) Where the tenant is in arrear to the extent 
of two years’ rent, he may be summarily re 
moved 

Arbitratiom —By Section 11 of the 1908 Act, 
re-enacting a similar provision in the 1906 Act, it 
was provided that all questions which under the 
Act or under a lease of an agricultural holding are 
refeiTsd to arbitration shall whether the matter 
to which the arbitration relates arose before or 
after the passing of the Act, be determined, not- 
withstaniuag any agreement under the lease or 
otherwise proviamg for a diffsrent method of 
arbitration, by a single arbiter m accordance with 
the provisione set out in the Second Schedule 
to tie Act In a csae which was raised shortly 
after the Act came into force (Stewart r William 
aonX the pursuer craved the Court to ordain the 
defender to af^int an arbiter to act along with 
the arbiter to be named by tbe pursuer m deter 
Bunfing the value of the sheep stodi belonging 
to the p oiaoe r to be taken over by the defender 
at tJ^ expiry of the leaee between the parties, 
with power to the arbiters to name an ovemman 


MwuproTiMbytlMlMM. IlMddtodwm- 
fused to do this, and founded on the ■totkm cl 
^e Mi above recited, the purauer, on the othm* 
hand, contending that that section applied only 
to a reference m a judicial kind to a pewon to 
act m a judicial way in determining a dispatOi 
and not to a mere reference lor a valuation 
such as had arisen m thu case. Tbe Court of 
SMion, and on appeal the Houae of Lords, de- 
cided that tbe section did apply, holding that it 
was of no consequence whetner the parties were 
in controversy as to the liability to pay or as to 
the amount to be paid, and that accordingly the 
question m dispute fell to be decided by a refer- 
ence to a single arbiter, and not by a reference 
to two arbiters and an oversman as provided by 
tbe lease. In view of this decision we Agneuf 
tural Holdings (Scotland) Amendment Act, 1910. 
was passed whereby the 1908 Act was smeuded 
to the effect that notwithstanding the provisions 
of section 11, as above explainSl, that seoUon 
should not apply to valuations of sheep stocks, 
dung fallow, straw, crops, fences, and other 
specific things the property of an outgoing ten 
ant, agreed under a lease to be taken over from 
him at the determination of a tenancy by the 
proprietor or incoming tenant or to any ques 
tions which it might be necessary to determine 
in order to ascertain the sum to 1^ paid in pur 
suance of such agreement and that whether 
such valuations and questions were refeired U> 
arbitration under tbe lease or not fp* B>] 

Algrioulturwi Dwvwlopmwnt or— Bv 
the Development and Hoad Improvement Funds 
Act, 1909 it 18 provided that tne Treasury may, 
on tbe recommendation of the Development 
Commissioners appointed by the Act, make ad 
vances to a Government department, or through 
such department to a public authority, umver 
sity, college school or institution, or an associa- 
tion of pei*son8 or company not trading fur profit,, 
either by way of ^rant or loan and on sucti con 
ditions as they tmnk fit, for any of the following 
purposes — 

(а) Aid mg and developing agriculture and rural 
industries by piomoting scientific research, in 
struction and experimenta in the ecience, me- 
thods and practice of agnculture (mcluding the 
provision of farm institutaeX the organixation 
of CO operation, instruction m marketing pro- 
duce, and the extension of the provision of 
small holdings and by the adop ion of mny 
other means which appear calculate to devek^ 
agnculture and rural industnee 

(б) Forestry (including (1) the conducting of 
inquiries, expenmente, and research for the pur 
pose of promoting forestry and the teaching of 
methods afforestation , (2) the purchase and 
planting of land found aft^ mquiiy to be suit- 
able for afforestation) 

(c) The reclamation and drainage of land, 

(a) Tbe general improvement of rural trans- 
port (inelu^g the making of light railways, 
out not inclumng the ooostmetion or improve- 
ment of roa^) 

(s) The oonstruetion and improvement of 
harbours 

(/) The construction and improvement ef 
inland navigations. 
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{g) The development and improvement of 
fiahenee, 

and for any other purpoee calculated to pro 
mote the economic devdopment of the Umted 
Ein^om. 

A Development Fund la eatabliahed into which 
ahall be paid — 

(a) such moneva aa mav from time to time be 
provided by Parliament for this purpose 

(р) sums provided from the Consolidated Fund, 
and 

(с) sums received by the Treasury by way of 
interest on, or repayment of, loans made under 
the Act, and any profits or proceeds derived 
from the expenditure of any advance which by 
the terms on which it was made are to be paid 
to the Treasury 

For the year ending 31st March, 1911, and for 
each of the next succeeding four years, a sum of 
;£500,000 iB to be paid into the fund from the 
Consolidated Fund. 

The Development Commissioners are appointed 
by the Crown, and their number was originally 
fixed at five, but has now been increased to eight 
in terms of an Amendment Act (10 £d VII 
c. 7). Subject to the provisions for retiral, the 
term of office is ten years After the first two 
ears, one Commissioner shall retire every year 
ut shall be eligible for reappointment the 
order of retiral of those first appointed being 
fixed by the Crown Provision is made for pay 
ment to not more than two of the Commissioners 
of such salanes, not exceeding in the aggregate 
;£3000 per annum, as the Tr^ury may direct 
Ibe Commissioners may, with consent of the 
Treasury, appoint officials and determine their 
remuneration 

The Commissioners may appoint advisory com 
mittees, and may submit to any such committee 
for their advice any application referred to them 
Where an advance is made for any purpose which 
involves the acquisition of land, the body to 
whom the advance is made may acquire and hold 
land for the purpose, and if they are unable to 
acquire it on reasonable terms, the Commis 
sioners may empower them to acquire the land 
compulsorily, provided such land does not form 
part of any park gardein or pleasure ground, or 
does not form part of tno nome farm attached 
to and usually occupied with a mansion house, 
or 18 not otherwise required for the amenity or 
convenience of any dwelling house, or is not the 
property of any local authority, or has not been 
acquired by any corporation or company for the 
purposes of a railway, dock, canal, water or other 
public undertaking, or is not the site of an an 
cient monument or other object of archaeological 
interest The Commissioners, in making an Older 
for the compulsory purchase of land, shall have 
regard to the extent of land held or occupied in 
the locality by any owner or tenant and to the 
convenience of other property, belongmg to or 
occupied by the same owner or tenant, and shall, 
so w as practicable avoid taking an undue or 
moonvenient quantity of land from any one 
owner or tenant, and for that puipose, where part 
only of a holding is taken, snail take into con 
sideration the size and chaiaoter of the existing 
agncultural buildings not proposed to be taken. 


which are used in connection with the holding 
and the quantity and nature of the land avail 
able for occupation therewith, and ahall also so 
far as practicable avoid displacing any consider- 
able number of agncultural labourers or others 
e mplo yed on or about the land. 

Where land is to be acquired oompulaorily, 
the draft order shall be pubushed m the manner 
prescnbed by the Commissioners, and notice 
shall be given, both m the locality m which 
the land ih proposed to be acquired, and to the 
owners, lessees, and occupiers, and, m the case 
of land forming part of a common, open space, 
or allotment, tSao to the Board of Ai^cuiture 
and Fisheries The compensation payable for 
such compulsory purchase is to be determined 
by a single arbitrator, to be appointed, in Eng 
land by the Lord Chief Justice, in Scotland by 
the Lord President of the Court of Session, and 
in Ireland by the Loid Chief Justice. No addi 
tional allowance is to be made on account of the 
purchase being compulsory, and the arbitratf»r 
must take into account the extent to which the 
remaining and contiguous lands belonging to the 
same proprietor may be benefited by the pro- 
posed woik for which the land is to be acquired. 
Where buildings are to be acquired, the Order 
may provide that part only of the buildings are 
to be taken if the arbitrator is of opinion that 
this can be done without material detriment to 
the lemainder, compensation being paid for any 
damage sustained by severance or otherwise. 

The expression * agricultural and rural indus- 
tries* includes agriculture, horticulture, dairy 
ing, the breeding of horses, cattle, and other 
live stock and poultry, the cultivation of bees, 
home and cottage industries, the cultivation and 
prepaiation of flax, the cultivation and manu 
facture of tobacco, and any industries imme 
diately connected with and subservient to any 
of the said matters. 

In approving executing, or making advances 
in respect of the execution of any work under 
the Act involving the employment of labour on 
a considerable scale, regard shall be had, so far 
as is reasonably practicable, to the general state 
and prospects of employment An Order made 
by the (yoromissioners for the acquisition of land 
forming part of a common, open space, or allot 
ment riiall be provisional only, and shall not 
have eflect until confirmed by Parliament, ex 
cept where the Order proviaes for giving m 
exchange for such land other land, not being 
less in area, certified by the Board of Agncul 
ture and Fisheries to be equally advantageous 
to the persons entitled to commonable or other 
rights, and to the public. Before giving 8u<^ 
certificate of equality of exchange, notice of the 
proposed exchange must be given and all parties 
interested afforded an opportunity of objectmg 
thereto This provision, however does not apfdy 
to the acquisition of common land for the purpose 
of forest]^ provided the public have reasonable 
access to the land for exercise and recreation, 
unless the land has been dedicated to public use 
or IS a metropohtan common or a suburban oom 
mon, or is subject to a scheme of regulation 
made m pursuance of the MetropditSiui Oom- 
mons Acts or the Inclosure Acts, or to a pnvaite 
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or local Act of Farliamoiit The expretmoQ 
^common’ indodee any la&d oabjeot to be en 
eloeed under the Indoenre Acta, and any town 
or Tillage green, the expression ‘open apace* 
means any laud laid out as a pubbc garden or 
used for the purpose of public recreation, and 
any disused bund ground and the expression 
‘allotment’ means any allotment set out as a 
fuel allotment or a field garden allotment under 
an Inclosure Act See also under Boao in this 
volume. [d »•] 

Anlffnal«i Oru«lty to.<~Tfae Wild Am 
mals in Captivity Protection Act (vol i, p 148) 
has now b^n extended to Scotland by the pro> 
visions of 9 Ed. VII, c. 33 See also below — 
Disbasbs of Animals Acts [d b.] 

BMtp Sug^r. — Dunng the publication of 
this work the sugar beet movement has con 
tinned to attract attention Four fifths of the 
su^r consumed in Great Britain is beet sugar 
(which no one can tell from cane sugar when 
refined) and all of it is manufactured from 
beet grown on the Continent Some of it it is 
true, 18 refined in this country but this is only 
a small proportion The situation is the more 
striking in that we consume more sugar per 
head tnan any other nation 
A beet sugar factory was established by James 
Duncan a famous London refiner, at Lavenham 
Suffolk in 1870 and worked under his control 
and the control of hia successors for some years 
The factory was only a half factory, however 
that IS to say the manufacturing process stopped 
at the production of the juue This juice was 
sent to London and mixed with the syiup of 
imported raw sugar so no one has ^et seen a 

3 of English beet sugar An attempt was 
in 19^ to start a factory at Sleaford, 
Lancs. The capital was £130 000, but after 
£64,000 had been subscribed, the scheme fell 
througli Contracts had been made with 264 
farmers for 1980 ac of lieet In 1910 a Dutch 
firm of sugar manufacturers started in conjunc 
tion with English directors, the East Anglia 
Sugat Company to erect a factory and refineiy 
at Maldon, Essex, and about 200 ac. of beets 
were grown under its auspices as an expeii 
mental crop A certain quantity was also grown 
in Norfolk and Lincolnshire for Dutch buyers. 
In various parte of the country schemes for 
factories have also been launched, but the capital 
for no single company has yet b^n raised. 

Tux East Anglian Crofs — O wing to liad 
weather and lack of knowledge and experience 
the crops were of a disappointing character a 
great dm of money was lost, and two of the Eng 
Fish directors retire from the board. Details of 
the crops grown for the Hollandia and Arnhem 
companies have been published. One was 7*9 
tons and the other 9^ tona The former is washed 
weight and the latter railway weight These 
figures are, it will be seen, far below what had 
b^n anticipated. It was only late in the day 
that It was realised that t|ie nctones pay only 
for the weight cal c ulated fhnn a sample cn roots 
which have been (1) scrubbed and deaned as 
paiamp are sembbed for the table , (S) depnved 
of tops, that IS, all the part of the beets 
whidi IS above the ground level, and therefore 


rontaining impure sugar and (3) side roots, 
pe weight of dirt marketed with the Emex 
beets was returned in tome oaeee at more th an 
W Mr cent! This is because, in oaleulaUng 
the deduction for dirt, the factories doable tl^ 
amount when it exoeeos 90 per cent 
Another pomt which haa not been brought 
out in beet sugar advocacy was that the average 
Continental yield per acre, after years of expert 
eiice 18 much below the figures which growera 
are encouraged to expect in this country Taking 
the ten years period 1899 to 1908, only one 
country Belgium produces more than 12 tons 
Germany and France and Denmark are the only 
countries which get lieyond 11 tons, while Hoi 
land produces only 10*6 tons— which is the 1901 
average m the United States No doubt these 
averages are brought down by starved culture 
and poor soil On the other hand the foreign 
cultivator has the advantage of long and here- 
ditary experience Undoubtedly a large pro- 
portion ot foreign crops is carefully and skil 
fully cultivated and liberally treated Many of 
our farmers with their well known skill in root 
growing will no doubt be able in time to neoure 
crops equal to those grown in the best ( onti 
nental practice in the best soils but that a ill 
not be next year and even these crops cannot 
be those of the kitchen gai*den work on expen 
mental plots which in many distncts, has given 
such an erroneous impression as to possible 
yields. No one doubts the possibility of grow 
ing a large quantity of any kind of roots in 
Gieat Britain but though soine large mqis of 
beet, with a high sugar pen t ntage ate recorded 
abroad it is generally found that heavy yields, 
obtained by exctssivi manuring mean mits 
deficient in nupii and as the factories pay not 
only by weight but in relation to the sugar 
peicentagc ttiiy are not profitable Personal 
enquiry on the Continent shows that good 
farmers ate content with quite nuslerate yielda 
The Upturn — A wrong impression has also 
been given as to the return p4 r acre Several 
beet-sugar advocates have spoken of £A or £6 
or even more C/Ontinental experience gives no 
ground for supposing that suen results will be 
obtained. It is very doubtful whether many 
Continental growers make more than £l per 
acre There are undoubtedly large numbers 
who do not make even that The mam return 
IS in the improved condition of the ground due 
to the deep cultivation for the deep rooting 
beet and to the continuous hr>eing to the bits 
of roots left in the ground to the enormous 
weight of leaf and top and to the pulp and 
saturation lime leturned from the factory The 
leaves and tops even as late as September, may 
be heavier than the roots The wet slices are 
returned to the farmer from the factory in some 
proportion to the roots he stmphes, say 40 per 
cent. Tlicy contain a great deal of water, and 
many farmers prefer a very much smaller qnati 
tity of dried slices the allowance of which i^ht 
b^ perhaps, 4 per cent The wet dices are veiy 
mudi like macaroni as it is taken from the eoore 
pan the dried shoes are like dned eeaweed, as 
Slies in summertime above high water marlL 
The wet slioee are clamped or siloed and used 
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water for uee. Ttoe are eerenl Jcmn ef dned 
^tn/HL Some ccmtaio a v&rjr emaB proporbos cf 
eugar, otben hare had cheap cane mgar added 
to them I a third kmd haa been iJlowed to re> 
tain a large prop o rtion of its own engar Bat 
It M not easy to see how, in Great Bntam, 
when the beete have been got to the factory, it 
wonld be profitable not to take the largest pos- 
sible quantity of sugar out of them Dried slices 
at a lair price may oe not only a conyenient^ but 
a useful mod for stock But the time has baldly 
arrived for trustworthy quotations for factory 
by products. The value of these by products, 
like the value of the beet crop itself, has also to 
be considered m relation to our existing root 
crops Beet occupies a place m Contmental 
rotations which is not vacant here On the 
other hand, it is to be borne in mmd that our 
farmers grow their turnips at a loss and are not 
always id>le to show a profit on their mangels, 
while beet is a crop paid for m cash within a 
fow days of delivery, on a five years contract 
and not put through stock before it is turned 
into money No doubt many othet crops would 
profit greatly if they had the thorough cultiva 
tion wmch beets receive but sugar beet advo- 
cates are entitled to ask whether beet crops 
would not hasten that improved cultivation 
Mr Cx)hen on behalf or a Dutch syndicate, 
has offered 18s 6d per ton, for, for roots ex 
poited to Holland, and has promised 2ls 6<i 
pel ton, delivered, when a factory is started 
These are higher prices than have been offered 
in connection witn any factory scheme The 
cost of producing the crop has undoubtedly been 
understated, ana cannot be expected to be less 
than £10 per acre In Germany on very many 
farms it is undoubtedly more than that It has 
been placed as high as £14 more than once The 
experimental crops which have been grown by 
the Board of Agriculture and by Mr Cohen’s 
syndicate will no doubt throw light on the 
actual cost of production in commercial condi 
tiotiB. While It cannot all be thrown upon the 
beet crop, the cultivation of which is of such 
great advantage to following crops, it must 
obviously bear some relation to the cost of 
producing mangels and to the return per acre 
Labour. — More labour is undoubtedly wanted 
in cultivating beet than in cultivating mangel 
While a number of ingenious horse hoeug and 
Binglmg machines are in use on the Contment, 
and can be imported or adapted here for our 
use, singling must be finished by hand, and a 
great dm or careful hand hoeing must be done. 
^6 labour difficulty and the cottage difficulty 
form together an anxious problem for many 
farmers contemplating beet growing It is 
urged that the factories would Increase the sup- 
ply of labour in rural districts. At first, how 
ever, they might have the eflfbot of dunioishing 
it The propoeal to organiise labour gangs for 
hoeing as m the arrangements made for hop- 
picking may or may not be practical The 
narvestxng problem may be met hy the use of 
horse or steam machines, the pain of foet of 
which are drawn through the ground on either 
side of the roots and nave thus the efibct of 
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largely by the aid ef Bolnh i»d Gtadieian Wtami 
imported by national orgamaationa. It Is diubl- 
ful if adult labour m connection with the 
crop on the Continent is much below the price 
which would have to be paid here, at am late 
in the Eastern counties Much of it undoubtedly 
18 not At the same time a great deal of ohsld 
labour is used Child labour is particular^ 
serviceable in the work of singfing, for the httle 
plants which are allowed to remain must be 
carefully handled if they are to do well School 
holidays are arranged so that the children may 
work in the fields. It is not at all certain, how 
ever, that much child labour will be avadable 
in tins country, and the association of sugar 
beet growing with cheap labour does not 
it more popular here 

Factories — Some of the labour m the Cbn- 
tinental factories is paid for at a modest rate, 
but there is also a large amount of technical 
assistance winch we could not buy at the same 
price The question of ^ays and means, as far 
as the factories are concerned, is of vital im 
portance to the farmer, for if the factories can 
not pay beet-gn>wing cannot go on The great 
drawback to oeet-sugar factories is that they 
are collections of expensive machinery which is 
used only for about three months in the year 
Jam making and kindred industries, which have 
been suggested as a means of keeping open the 
rest of the year, do not seem a very promising 
auxiliaiy way of making money, and one does 
not hear of them on the Continent In the 
Maldon scheme it was proposed to keep open 
all the year round by undertaking the rramng 
of raw sugar 

It 16 obvious that a pioneer factory must be 
largely controlled by foreigners, for we have 
DO practical acquaintance with a beet-sugar 
industry The East Anglia company was 
promising in that it seemed to offer a combi 
nation of Continental and English expeneaee. 
An English board would be wholly in the hands 
of experts who might, or might not, be well 
chosen The heads of departments in Con 
tinental factories are highly trained, because 
not only factories, but sugar schools ^nd sugar 
journals, abound there 

There are other problems in connection with 
the f^tories than sugar manufacture. There is 
the disposal of waste water, which owing to the 
proteid m it, may be highly offensive. Even the 
disposal of the soil is no Hjgbt matter Clemrly 
the soil attached to 60,000 tons of roots (which 
a factory might handle m a season) is a eon 
Biderable quantity Many Contmental fanners 
are requuw to take back their proportioa of 
soil 

A great advantage enjoyed by the Oontinental 
grower is his neamess to the lactonea. He haa 
aometimea a ehoiee. He is usually so near that 
he can send his beets m his wagons^jund hana 
them come back laden with polp^ At ^ atnit 
m thia country a Uutge propoitm of a metay^ 
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f 0 MioB^ w dittoolt t» see 1 m>w there ootild 
be beeHpPowuig oo anythtag like Conto- 
Mental eeale. Agwn, the rtwidard of oultii^ 
twM here w higSer thM m maiiT pnrU of tlM 
United Stetee where the rntrodaction of the 
beet crop Iwe uadoobtedly done gre^ eervi^ 
On ^e other hand, there le a gocki deal to be 
•aid for the crop not only agriculturally hot 
economieally It mi^t not be tuck a bad thing 
if we produced eome of our own eugar And it 
18 Mot only the good effect of beet cultivation on 
areas which are by no means so thoroughly cul 
tivated as they might be which has to be taken 
into account The presence of beet-sugar fac- 
tones, with their active inspectors disseminating 
a knowledge of agncultural chemistry botany, 
and bactenology, might be expected to have a 
high educational value It might also have 
the effect of promoting among agncultunste a 
greater recognition of the value of well thought- 
out methods of co-operation 

The ideal sugar factory would be of course 
a oo-operative one Many of the Continental 
ftictones are practically owned by the farmers 
who supply the beets to them Under this 
arrangement the farmer can afford to accept a 
low return for his beets, because he also gete 
a profit as a sugar manufacturer It is said 
that half the beets grown in Germany are 
grown on farms belonging to the factone^ A 
word may here be said on the dividends of 
German mctones which have figured in some 
sugar beet propaganda. Tlie high figure give 
an erroneons impression of the amount of prent 
made for a large amount of capital has been 
repaid It is well known that co operative 
societies in this country are able to trade on 
a very small capital The dividends paid in 
America are due m part to the fart that they 
are earned behind a tariff wall which enables 
the manufacturer to benefit to the extent of 7a 
per cwt But the fact that in 1910 the factories 
S free trading Holland overbid the factories 
of Protectionist Germany for 160,000 tons of 
German beets suggests that the qiwtion ^ 
iactorms is hardly a simple one to be solved 
by tariff wall propomOs. 

Bmce the Brussels Oouvention the signatory 

S owers have been unable to impose an import 
uty in excess of half a crown a cwt Great 
Britain has a dut^ of la lOd, It is suggested 
that that duty might be retained without any 
eiKise duty bemg imposed Eeluctanoe to adopt 
this course w expressed because both political 
pMitiss have advocated cheap sugar and there ip 
adesixa to abolish the import dutr altogether 
also It IS not eai^ to see the limit to tto 
‘♦nrotsctive'' period for the fsctones' benefit. 
P&thsr, It IS held to he tnsxpsdisnt in 
HMtiofi with an iiidusti7 the dugree of useful 

asm of which, » Ac eMtMig irtate of our am 

ealtare, » in some doubt, to Ay 

aM»^ to otlMT tlM ft perfB^ 
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tory, and would Ais save llrsighi acros s Ihs 
Kora Sea and Arppuig and landuif chaifss. 

It IS argued that if, wm this advantage at He 
hack, a beet-sugar industry cannot &e Otm 
tmental compstSion, the margin of profit is not 
sufficient to justify introducing it Under As 
Brussels Convention the Government is of oouiae 
forbidden to stimulate a sugar industry by grants 
to commercial companies. 

Tmi Outlook.— ^ ose who have for so many 
years kept the sugar beet cjusstion under public 
notice are entitled to credit, and the feeling of 
those who have studied the subject and have 
thought about rural problems is that it is de- 
sirame that the experiment of a factorv should 
be tried There aie a gi'eat many thmgs of 
which no certain knowledge can be had until 
the first factory is actually at work At the 
same time, it is to be re^^ted tliat so much 
sugar advocacy has been cbaractenxed by 
statement ana by an imperfect presentation of 
some considerations which must be taken into 
account in deciding on the real value of sugar 
beet growing and beet sugar manufacture in 
this country 

It is to be remembered that because we con 
Bume enormous quantities of some particular 
product that is by no means to say that it m 
expedient, on the whole that we should forth 
with set alxuit its manufacture Tlie value of 
the sugar imported into this country reaches 
a high sum But the value of the buttjr we 
receive from abroad is even higher Why do 
we prefer to get other people to make tliat 
butter instead of making it ourselves? Because 
we can we think, employ our energies and 
capital to lietter advantage The same is true 
as to a large proportion of the eggs we import, 
and not a little of the meat The sugar 
question is in fact an extremely coniplicatsd 
one It needs to be looked at all round, a^ 
this involven not only a rl«me acquainUnoe witn 
the details of lieet growing and nugar iMnu 
factuie abioad and agricultural and nooial con 
ditioiiB on the Continent, but a aonnd know 
ledw of the agricultural and economic HituatioB 
lu oor own country Not all thoae who h*^ 
apoken and written »o fre^ on (he 
hVvfc been thua equipped rte w« wnctyn 
wiems to bo that continental eyndica^ wMcfc 
desire to promote beet growing arm here and 
start factories should receive encourage ment 
from landowners and agncultnnets provided 
they set to work in promising diitncte and on 
buwneeehke lines, but that it is 
that the btate should give a nation J 
t 4 > beet BUintr manufacture until those advocat- 
mg rt h^emonstrated by mitual expwment 
Xt ito preapect. really a«in . 

The interest taken by Dnjoh 
beet-growmg m thie wnntry ie due to tta 
that the areae under 
and Holhmd are now fflled up If* 
Putch manufftctniwe ww buying beet to Q eiv 

2;5rt:s^T^.&^Sias?3 
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thi% for beet le merely the mw matenal of the 
marketable produet. With regard to the world’s 
consumption of sugar there can be no doubt 
that it IS steadily increasing Every year, 
however, cane sugar production seems to be on 
a sounder basis, and, while there are obvious 
drawbacks to tropical manufactures, there will 
always be some economical considerations hivour 
ing the production of sugar where those con 
cerned in the industiy do not need so large a 
proportion of the pioduct in order to keep them 
twelves warni^ Why does not beet-sugar pro 
duction advance more rapidly in the United 
States? If beet ^o^ing has reached its maxi 
mum m western Europe there is a great pros 
Dect of its extension in Bussia, and possibly in 
Northern Asia 

It 18 unnecessary to add instructions for culti 
vation, as in every district where it is proposed 
to establish a factory, the best Continental 
experience ill be placed at the disposal of the 
farmers 

Statistics — Appended are the latest statis 
tics Average consuniptKn of sugar per head 
in the United Kingdom in 1910 86 lb World s 
sugar production in 1910-11 cane 8,274 000 
tons beet 8,679 711 tons In 1909 our Colonies 
were unable to supply luoie than 85,000 tons 
towards the 1,760 167 tons of sugar we needed 
At a well known German factory in 1909 6 tons 
of roots produced a ton of sugar The roots 
coat the tactory 21 136a per ton and the total 
expenses of manufacture brought up the cost 
per ton of roots to 28 39« The cost per ton of 
sugar was 8« 6d per cwt The sugar fetched 
lOs Qd A raw sugar factory consumes 6 per 
cent of coal and 5 per cent of limestone per 
beet weight (Koppeschaar) and needs each aay 
an enormous volume of water There are as 
tonishmg ductuations in the price of sugar in 
August, 1910 the price of raw sugar was 14«, 
but by October of the same year 9s 

^ugar Beet Some Facts and Some Illusions 
A Study in Rural Therapeutics London, 1911 ) 

PHcg 

Diseases of Animals Acts.— Provision 
has been made bv 9 Ed. VII, c 25, for the pay 
ment by the Local Authority of fees to veterinary 
surgeons and practitioners for notification of 
diseases of animals 

The Diseases of Animals Acts have further 
been amended by 10 Ed VII and 1 Geo V, 
c 20, in respect of the exportation and ship- 
ment of horses Tlie piovisions of this Act are 
as follows It 18 unlawful to ship or attempt to 
ship any hoise from an v port in Great Bntam 
to any port outside the British Isles, unless im 
mediately before shipment the horse has been 
examined by a veterinary inspector appointed 
by the Board of Agriculture and Fisheries for 
the purpose of conducting such examinations, 
and nas been certified by nim in writing to be 
capable of being conveyed to such port and dis- 
embarked without cruelty If any horse shall 
be found by the veterinary inspector to be m 
such a physical condition that it is cruel to 
keep it alive, it shall be lawful for him, without 
the consent of the owner, to have the animal 
slaughtered m such a manner as to inflict as 
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little enffering as practicable. Hie Board are 
entitled to charge for any licence, permit, or 
examination relating to the shipment of horaea, 
such fee as may be prescribed t>y order of the 
Board. If any horse shipped abroad haa a lunb 
broken, or is otherwise seriously injured while 
on board, so as to be incapable of Imnff disem 
barked without cruelty, the master of the vessel 
shall forthwith cause the animal to be slaugb 
tered, for which purpose the vessel must carry 
a proper killing instrument The inspectors oi 
the B^rd have powers of entry on any vessel, for 
the purposes of seeing that the provisions of the 
Act are being complied with and it is the duty 
of every Lo^ Authority to enforce the Act 
The provisions of the Act shall not apply in the 
case of the shipment of any thoroughbiw home 
certified in writing by a steward, or the Secre 
I tary of the Jockey Club — 

(a) to have arrived in Great Britain not more 

than one month before the date of ship 
ment for the purpose of being run in a 
race or 

(b) to be shipped for the purpose of bemg run 

in a race or 

(c) to be shipped in order to be used for 
breeding purposes 

provided such certificate be delivered at the time 
of shipment to the master of the vessel on which 
the animal is shipped, who shall, on demand, 
pioduce the certifi^te to any constable or officer 
of the Boaid or Local Authority and allow such 
pemon to take a copy of, or extract from it 

[d a] 

Dry Farming —Dry farming is a new 
term coined to describe a system that has 
recently become prominent. It has been found 
that the methods of farming where the annual 
precipitation is limited must be quite different 
from those practised where the rainfall is greater 
Ihe commonly accepted idea of the term at the 
piesent tin)e in Western America, where dry 
farming is much practised includes any kind 
of farm operations earned on where the total 
annual precipitation is less than 20 in The 
cardinal principle that underlies the methods 
adapted and makes the growing of crops pro 
htable where only this amount of ramfaU is 
received lies in bare summer fallowing, or m 
giving careful summer tillage once in two or 
once in three years that is, preventing ab- 
solutely the grovth of any vegetation on the 
land auring the summer, thus allovmg all 
moisture that comes to work down into the 
ground The operations required to prevent 
vegetation from growing necessarily keep the 
surface of the ground kiose and form a mulch 
which reduces evaporation to the minimum 
The amount of moisture thus stored up by a 
thorough tillage during one season is sufficirat 
to sup^ement the rainfall the following year, 
so that crops may be raised during a season 
when extremely little ram actually falls on them 
while growmg When the subsoil is of a close 
or qlayish formation and retentive of moisture, 
the effect of this summer Ullage or snminsr- 
fallow lasts for more than one year Hfh second 
crop after summer fallowing receites some ci 
the benefit, consequently two years ramflsU Is 
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Hied to prodHoe one crop if the iammer-fallow 
in^ li done everj other year, or three yean 
nwAfall It utiliied to rai«e two oropi if the 
anmmer fallowing comee once in three years. 
Thu idea of giving a bare summer fallow, or to 
express it in a term more often used, summer 
tillige^ with the sole purpose in view of storing 
up moisture to be usM m the following season 
u a principle which differentiates farming 
from the ordinary farm practices. There are a 
number of minor details, such as the use of the 
subsoil packer, the ffenerous use of the harrow 
and possibly the disl harrow to maintain a sur 
face mulch, tlie time of ploughing, &c, which 
are all important in then way but the summer 
fallow for the sole purpose of carrying moisture 
from one year over to the next is an idea essen 
tial to dry fatming and is the basis of its sue 
cess. 

To realize the importance of a bare summer 
fallow in stoi ing up moistui'e where the rainfall 
18 limited one must understand that there is 
absolutely no ground water under ordinary cii 
cunutances that can affect the crop in any way 
As a usual thing the ground is aosolutely dry 
from 25 to 50 ft down— often much deepet — 
and it IS the exception rather than the rule 
where the moisture is reached at so shallow a 
depth as 12 or 14 ft In the ordinary coui^se of 
events the rainfall does not penetrate down into 
the soil more than from 2 to 3 ft In the diiei 
districts a penod of rainy weather that will 
wet the prairie soil down to 14 ft is considered 
quite heavy If on the other hand the land has 
been ploughed and no cron is allowed to glow, 
this moisture is not usea up but remains in 
the soil The dry layer unaerneath prevents 
It from leaching downward, and here it can 
be held for an almost indefinite period, pro 
vided no plants are growing on it to draw on 
the moisture, and evaporation is prevented by 
forming a soil mulch at the surface Under 
ordinary circumstances, after the prairie has 
been wetted down to 1^ ft and no rains c(»me 
for a few weeks, the growing vegetation absorbs 
practically all the moisture, and when am thor 
neavy ram does come it will probably not sink 
in to any greater depth than the previous one 
but on a piece of land that has been summer 
tilled this rain is readily absorbed and the 
moisture zone is lowered into the subsoil in 
proportion to the amount of the rainfall 

In September the writer has by the use of a 
soil auger found moisture to a depth of 6 c>r 
7 ft. on praine land that had been broken in 
May and early June, while on the virgin prairie 
a few feet away it was ‘ powdery dry down as 
far as was gone with the soil auger 

MsTHOoe OF Dry Farmivo if Wxbtbrf 
Cafaoa. — In the southern part of Alberta and 
Saskatchewan the principles of dry farming are 
recognized, and the following brief descnption 
gives the methods practised by the most sue 
oesafnl fanners in handling the land for the 
raising of wheat. 

fttfftn Pram§ — It baa been found that it is 
not profttable to sow crops on sod land the same 
spring that the land is broken, with the possible | 
exoeiiiion of flax. The most common practice { 


IS to bi^ the sod during the rainy season, 
that UL during May and June. The sod should 
TO rolled down immediately behind the plough 
If a tr^tor is used it is important that a heavy 
roller be attached behind the ploughs. If the 
land 18 being broken with horses the plough 
man should attach his team to a heavy roller 
at noon and at night, and go over the land lust 
broken before leaving the field. The wkIs when 
they are freshly ploughed flatten down more 
easily It is imp(»rtant that a close lonnection 
be made between the fui row slice and the sub 
soil for if an air sjiate is left tlie sods ate apt 
to dry out and rapid rotting is thus pi evented. 
In connection with the question as U> the best 
depth to break the two methods of handling 
the sod should lie mentioiud Tlie most common 
piactice 18 to break from 3 to 4 in deep or just 
as deep as tlu plough will turn the furrow 
ovei perfectly flat, that is, upside dow n without 
lapping on the furrow turned by the previous 
round After the land has been broaen and 
rolled, a certain amount of surface cultivation 
18 given during the summei and the land is 
sown early the following spring with spring 
grain or if in the wintei wheat district, it is 
sown with wintei wheat in the latter part of 
August or early m Soptenibei of the same yrni 
It is bioktn The implementH used to give this 
surface cultivation during the summoi are the 
oidinaty harrow and disk harrow In disking 
It is imiMUtant that the disks are not set so as 
to cut tnrough the sods Ihey should only turn 
the soil up tor about half the thuknesM of the 
sod and it is well to follow immediately with 
the hariow the idea is merely to fo? in a shallow 
mulch of loose soil on top of the hckIh and also 
to hll in the ciaiks between the sods. If this 
disking and harrowing can l)e done after a rani, 
while the sods aie still moist it will lie found 
that much more good is accomplished by the 
same amount of laliour J he usual amount of 
work put on the sod to foim a Heedl)ed when 
handled in this way is one double disking a 
harrowing another double disking and eiuier 
one 01 two harrowings more 

Another method is to break the land some 
time during May or June while there is con 
Biclerable moistuie in the soil as shallow as 
possible usually about 2 in The sods are mi 
mediately rolled down but the land is left with 
out any furthei smface cultivaton until the 
latter part of the summer wrhen it is ploughed 
at least 2 in deeper than it was broken This 
method is called backsetting and is the one 
recommended wherever a settler can get the 
tune to do il l-Aud which is to be put into 
garden or trees has to lie handled in this way 
to obtain satisfactcuy results. Immedistoly 
after the land lias been backset it should lie 
thoroughly harrowed, and if neceaaaiv double 
disked and ban owed. The land should not be 
allowed to go into the winter in a 
dition, for if it is, considerable moisture will^ 
loet on account of the soil beitm too looc& Tro 
use of a heavy sub-surface psoker just after the 
land has been ploughed this second time will 
usually give beneficial results 
The two important things to see to m the 
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preparation of sod land for the drat cropi na 
matter whether the nod la broken once 8 or 4 iil 
deep, or broken shallow and backset later on m 
the season, are, drst, to roll or flatten the sods 
down and so do awa^ with anj an* spaces be- 
tween the furrow shoe and the auheoil which 
would have a tenden^^ to preveat the eods 
from rottinff and second, the surface cultivation 
given should be shallow, lust enough to form a 
surface mulch, which will tend to retain mois- 
ture in the sods and cause them to rot rapidlj 
Under normal conditions, by the middle or eud 
of Au|mst the sods themselves should not only 
be well rotted, but the root fibre from 2 to 8 ul 
down into the subsoil should be rotted alsa In 
this way a large amount of plant food is made 
available for the crop besides stonng up a goodly 
supply of moisture in the subsoil Under these 
conditions the moisture zone will extend from 
4 to 6 or 7 ft. down from the surface. 

Season of Brooking — ^The season of the year 
that sod IS broken is quite important. Through 
out Weatem Panada the usual breaking season 
IS dunng[ the rainy season of May and June 
At this tune the grass is growing and the roots 
are vezy succulent, and v^en the sod is turned 
over the rotting process bqgins at once. Quite 
often generous rams during the early part of 
the autumn are received, and, on account of the 
sod being in such excellent condition to plough, 
new setUers are often tempted to breax some 
of their land A word of caution in this con 
nection would not be out of place. 

Before the virgin praine s^ is in a condition 
to produce a maximum crop, the root fibre 
therein must have had a ohanoe to rot To 
roduce rotting, three things are required — 
eat, moisture, and air If the sod is broken 
m the autumn, there is no dbanoe for bacterial 
action to take place on account of the lack of 
heat consequently in the spring of the ^ear 
the sods are m very much the same condition 
as the^ were at t me of ploughing and are in 
little, if any, better condition to grow a crop 
than if the s^ had been freshly broken m the 
spring There is absolutely no obiecUon to 
breaking the sod in the fall provided it is not 
cropped the following spnng, but treated the 
aame as if broken in tne s^ing during the 
* breaking season’ 

Qto'mng Flax on Frooh Btoahag — In aome 
localities fiaz, when sown on fresh weaking, gives 
quite nrofituble returns in seasons of normal 
rainfall One of the pnnapal objections is, 
however, tlmt the growing crop takes so much 
moisture out of tbs sods uuit uey do not have 
an opportunity of rotting, and the crop follow 
ing flax 18 invariably li^t and oonaeqoently 
a thcax>ugh summer fallow should be given the 
land on which flax has been grown the first sea 
son. Another obioction to uie growing of flax 
is that It 4s very difilcalt to obtain saaa that m 
free from noxious weed sends, and a farmer la 
very apt to mlsst h« new dean land with s eeds 
that he will piobahly never get entun^ nd oL 
The advaateffs^ on the other hand, of a flax 
crop u that it gives q wok cash retame. The 
usual preparation for flax m to break from fl to 
UL dn^ roll iiwnndjatcbr» ond five juat 


i 

OBough enrlaoe onltivatieB to flU in the efeidni 
between the eodn The flax should be sown ne 
aeon after breaking aa it is p om ib le to do es^ 
and the sarltos of the Isad should be left watj 
smooth otherwise the harvesting will be made 
diflicttli. 

fluMinBR Fallowiw — As ladioated abeve^ 
summer fallowing is a necessity under diy 
farming methods. The foUowmg » « descnp- 
tioD of the usual method now fdlowed by the 
most successful wheat growers. If diversified 
farming is to be attempted, which would cer* 
tamly be vezy advisable, the method of pro- 
cedure would have to be modified However, 
on account of lack of space we shall ooofine our- 
aelves to deacribuig the method now generaHv 
in vogue, which is to summer-fallow the land, 
raise two crops of wheat, and then summer 
fallow In preparing for summer fallow the 
stubble should m double-dMked as early in the 
spring as possible. If tune will permit, it is 
wise to begin this disking just as soon as the 
frost draws out sufficiently Often it is poac 
ticable to have the disk going in the fiem in 
the afternoons while frost would still prevent 
doing so in the forenoona The object is two- 
fold It will form a shallow mulch whn^ will 
help to retain the winter moistux^ and will also 
cover many weed seeds and kernels of gram 
left on the ground from the previous ha^esL 
As soon as vegetation starts and the weeds have 
all germinated, the land should be ploughed a 
fairly good dfpth and harrowed umueaiately 
after ploughing In the course of a week or lien 
days, if there are any weed seeds germinated 
a second harrowing will kill a great many of 
them During the summer if a crust forms 
after a heavy ram a harrow ing should be given 
to break it up. During the season, if there are 
any weeds tnat the hwrows wiU not destroy 
a duck foot cultivator should be used on the 
land. Absolutely no weeds should be allowed to 
grow By ploughing the land as early as this 
111 the season, no moisture is used by growing 
plants. A great mistake is made by many 
farmers by putting ofif this ploughmg until this 
weeds are a few inches to a foot or more m 
height. This unnecessary vegetatioii pumps a 
tremendous amount of moisture out of the land 
and whan it is ploughed, instead of turning over 
in a moist mellow condition, it is almost oertain 
to be lumpy and quite dry On land that has 
been properly summer fallowed it is possible to 
sow winter wheat at any time durmg the latter 
part of the summer or early in autumn and have 
enough moisture to bring it nght up. Usually 
the mulch is not more tlm 2 or 8 in deep but 
no matter what depth the mukh is, the winter 
wheat riiould be put in deep enough to roach 
moisture. 

After the land has been 4haroi:^phly ant— mr 
fallowed, two crops are gweimlly taken off wsth* 
out farther ploughing it is narndly wma to cat 
the gimim high so as ao leave as maoh aHHiblo 
as possible on the ground to oatoh the anow 
Fall ploughing la not uaually rsoommaaidod, 
for on aeooant of the hi£^ veinda that oHm 
pirevail doniig the winter the snow is b l o w B 
off the pk>i;^glM gronnct vrhila the nnjlfrmihnd 
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itaiWile wiQ Md it to a gmt astent Another 
objeotum to iidl pleagiMSg is that the etubble 
taraed under Iim a tondaii^ to the land 
too kxNW and ofOBi Hmw oaunng it to dry oat 
considerably 

After the erap ibUewing the anwmer f^iow 
has bean cot, aoma fanaen follow the practice 
of dinlcing the land bat the tiaaal nraeuoe le to 
let tiie stubble land remain untondied until the 
epnag and then double-diak, if the stubble is 
net too thick to prevent so doiB|^y and then 
seed immediately without ploughi^ if tlie 
land IS badly infested with weeds the stubble is 
bamed off. If this is done it is important that 
the BiirfBce of the ground be stirred immediately 
after the burning otlierwise it will diy out 
extremely fast lior this purpose a spring tooth 
oukivator with narrow teeth makes a pirtiou 
larly satislactory implement The land is then 
sown with spring wheat For oats it is coo 
mdered a better praotioe to plough before sow 
ing The {dougning at this time should be 
shallow In this oonnection it might be well 
to speak of the importance of harrowing imme 
diatelv after the ^ough. If a sulky or gang 
plough 18 used, it is well to attach a section of 
the fiirrow behind the plough If an engine is 
used, a harrow just wide enough to cover the 
furrows ploughed should be used On land that 
IS being ploughed to be put into crop mime- 
duttely, aM also in the case of fall ploughing 
a packer should be used. Some form of a sub- 
surface packer will probably give the best results 
The packer should oe immedmtely followed with 
a harrow so that a surface mulch may be main 
tamed The object of the packing is to prevent 
air spaces as much as possiUe in the soil and to 
connect the furrow sbiM with the subsoil 

The Aim or Dry farmivo Methods. — To 
summarise very briefly the objects aimed at in 
all diy farming methods, the following pomts 
might be menttoned ploughing the limd so 
that it will be in a condition to receive and 
absorb all the moisture that falls cultivating 
the surface of the land to maintain as much as 
possible a surface muldi that will prevent eva- 
poration preventmg all vegetation, except the 
crop planted, from growing on the land no 
matter what tune during &e year so as to 
prevent the loss of mossturs m the mamtonance 
of unpn^table vsgetotion 

Where the rainfall u less than 90 sn tt m 
not usually posnbla to raise crops eveiy year 
therefore it is nsceamy to keep the land abso- 
lutely free from any vegstobte growth for a 
whole sosoon to store «p mmsture lor the one 
or two crons that are to follow 

The kina of implemeats used is of minor 
impcrtanos providiitf it is possible to carry out 
the above mentioned ooodiuons. 

The detailed methods described above apply 
mors psrticiilarly to conditions as fouiia m 
Bsothem Alberta and Bouthem or South west- 
ern SaskstehewBii. it might be well to point 
out that tn the Wetoem States on the ikaflc 
slope, where toe preopitatioD is greater in the 
wmtor tone, eome of the dstalia, such as best 
tune to phM^ fto, wHI be nstormllT modifled. 

I 
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(190&-10) Aot of UlO tapoMd evteia tuw 
M kad vidoM, and M tka mxhimM ta««d 
nave not, apart from death dulaet, b ee n hither- 
to taxed, and the pnaciples of valuation are 
new, a few wotds of explanation may to of 
lotereet 

VALDAWoit— Forthepurpwwaof tha Actthe 
CommiMiuners of Inland Bevenue most, as soon 
as may be after the passing of the Act, cause 
a provisional valuation of all the knd in the 
United Kingdom to to made, to which end 
every owner of, and every person receiving 
rent in respect of land must cm requisition 
famish to the Commissioners a Betum, con 
taming such particulars as may properly to 
required by them for the valuation of the knd 
within thirty days after notice, under a penaity 
of £50 on default This valuation is to to meto 
up as at 30th April, 19061, and is to show sapa 
ratoly the total value and also the site vahie, 
and, in the case of agricultural land its value 
for agricultural purposes where that value is 
different from the site value In order to aeeer 
tain these values, the gross value of the land 
has first to to fixed and this is defined as * tlie 
amount which the fee simple of the land, if sold 
at the time in the open market by a wiiimg 
seller in its then condition free from meuni 
brances and from any burden charge, or restric- 
tion (other than rates or taxes^ might be ex 
pected to realise ” The total vdue is the gross 
value subject to the amount by which it would 
be diminished by deducting any fixed chaiges 
or any other burdens affecting the land 

The full Rite value means the amount which 
remains after deducting from the gross value 
the difference (if any) between that value and 
the value of the land if sold in open market by 
a willing seller, divested of buildings and of 
everything growing on it The assessable site 
value means the total value after deductmg 
the same amount as in the case of full site value 
any part of the total value attiilmtable to capital 
expenditure for the purpose of improviM the 
land for purposes of budding or anv industry 
other than agnculture any part of the total 
value attributable to streets gardens, or ofieit 
spaces for the use of the pulilic soy part < f 
tto toUl value attnbutable to the redainption 
of fixed chaiges, oi effecting the release of agvee 
ments restricting the use of the land, or to good 
will &C. any sums necessary to clear the land 
of buildings, trees &c whidb have to be ttoen 
mto account m amving at the lull site value. 

When tins provuurmal valuation has toen 
Blade a copy thereof » to to served on tlie 
ownw of the land, who has the right of appeal 
if he give notice of objection witkm sixty days 
of the service of the notice. If no noboe of 
otoection is given the valuation tooowes ffnaL 
Thw valuation when fixed beccmss the hmm for 
settling the duties im p ose d by t he A ct, whndi 
are four lu number vix. the locremefit ^vlne 
duty the reversion dutv the tmdevekiptd knd 
duty and the mineral rights doty 

L hmmma V^lm dOnfy— Tins is a dote at 
the rate of one pound for every eomplcto five 
pomida on toe Wemant value ol ear 
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■eoruinff after the dOth day of Apnl, 1909^ aud 
ia payable on three oocaaiona, tic. — 

(а) on the oooaaion of any aale effected, or 
lease for more than fourteen years entered 
into, after the commencement of the Act, 

(б) on the death of any person after the com 
mencement of the Act where the fee 
simple or interest in the land is property 
liable to estate duty, and 

(c) where the land or any interest therein 
IS held by any body corporate or unin 
corporate in such a manner that the pro 
perty is not liable to death duties on the 
periodical occasions provided in the Act, 
VIZ. in 1914 and every fifteenth year 
thereafter 

The duty is only leviable in so far as it has 
not been paid on any previous occasion It is 
not charged in respect of agricultural laud while 
that land has no higher value than its market 
vijue at the time for agricultural purposes 
The value of the land for sporting rights, or for 
other purposes dependent on its use as agricul 
tural lana, is treated as value for agricultural 
purposes only, except where the value for any 
such purpose exceeds the agricultural value 
Moreover, the duty is not chargeable on the 
increment value of any agricultural land which, 
for twelve months immeaiately before the occa 
Sion on which the duty is to be collected had 
been occupied and cultivated by the owner there 
of, if the total amount of that land together 
with any other land belonging to the same 
owner, does not exceed 50 ac , and the average 
total value of the land does not exceed £76 per 
acre In addition to the ordinal y meaning of 
the term agricultural land , it is by the Act 
held to include land used as meadow or pasture 
land or as orchards or osier or woodland or for 
market mrdens, nursery ground, or allotments. 

Small nouses and properties in the occupancy 
of the owner are exempt, provided the annual 
value for income tax purposes does not ex 
oeed — 

(a) in the case of a house in the administra 
tive county of London, forty pounds 

(b) in the case of a house in a oorough or 
urban district with a population ot fifty 
thousand or upwards, twenty six pounds 
and 

(c) in the case of a house elsewhere, sixteen 

pounda 

Lana used for j^mes and recreation is also 
exempt if held without any view to tlie pay 
ment of any dividend or profit out of the 
revenue, and if held on an agreement which 
could not be determined for a period of at least 
five years 

2 Rev^rnon Duty -—This is a duty payable on 
the value of the lienefit accruing to the lessor 
on the determination of a lease, and is charge 
able at the rate of one pound for every complete 
ten pounds of that value. Certain exemptions 
from this duty are allowed, and among others 
it IS provided that the duty shall not be charge 
able on the determu^tion of the lease of any 
land which is at the tune of the determination 
agricultural land, nor on the determination of a 
lease the original term of which did not exceed 


twenty-one years. No reversion doty is dliaifi^ 
able on the determination of a mming lease. 

a Undgpdop^d iMnd Duty 
duty at the rate of id. per pound chaigeable on 
the site value of nndevelop^ land. By the Act, 
land IS deemed to be undeveloped if it has not 
been developed by the erection of dwelling 
houses or builcUngs for the purposes of any busi 
ness, trade, or industry other than agriculture 
(but including glasshouses or greenhousesX or 
IS not otherwuie used 6ona fide for any industry 
other than agriculture If land having been so 
developed or used reverts to the conmtion of 
undeveloped land owing to the buildings becom 
ing derelict, or the land ceasing to be used for 
any industry other than agriculture, it shall, on 
the expiration of one year thereafter be tzeated 
as undeveloped land until it is again so devel 
oped or used Land which is used for agncul 
ture will, as a rule be undeveloped land, except 
where glass or green houses have been erected, 
but the duty is not chargeable in respect of any 
land wheie the site value does not exceed £60 
pel acre, and in the case of agncultural land 
of which the site value exceeds j£50 per acre 
the duty is only chargeable on the amount 
whereby the site value exceeds the value of the 
land for agncultuial purposes. If agncultural 
land at the time of ^e passing of the Act is 
held undei an agreement made previous to 80th 
Apnl, 1909 the duty is not chargeable so long 
as the tenancy continues thereunder or until 
the earliest date after the commencement of the 
Act at which the landlord is entitled, by the 
terms of the agreement to determine the lease 
Moreover there is exemption from the duty in 
the case of agi iciil tural land occupied and culti 
vated by the owner (including the lessee under 
a lease originally gi anted for a term of fifty 
years or more) where the total value of that 
land together with any other land belon ging to 
the same person does not exceed ;9500 where 
the owner of the land can show that he or his 
predecessors have incurred expenditure on roads 
or sewers, he is entitled to have the land treated 
as developed land to the extent of one acre for 
every ;£100 of expenditure, except that this pro 
viBo will not apply if ten years have elapsed 
since the date ot the expenditure Moreover, 
the duty is not chargeable on public parks or 
gai'dens on the site value of any woodlands, 
parks, or open spaces to which reasonable access 
IS enjoyed by tne public on land kept vacant 
in pursuance of a definite scheme for the devel(^ 
ment of the surrounding land if in the opinion 
of the Commissioners this is reasonably neces 
sary in the interests of the public or m view of 
the character of the neighbourhood or on the 
value of land which is bona fide used for the 
purposes of games or other recreation It is not 
chargeable on the site value of land not exceed 
mg an acre in extent occupied along with a 
dwelling house, or on the site value of gardens 
or pleasure grounds so occupied, when the site 
value of the mrdens dxx, toother with the site 
value of the house, does not exceed twen^ tunes 
the annual value of the house and groiffidi lor 
income tax purposes. This proviso dues not 
apply to exempt more than nve acres. 
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4 JftfMraZ SUghiB it a duty mt 

thA xate of U per pound payidile annually on 
the rental value of all ng^U to work mmeralt 
and mineral wayleavee. The rental value it 
taken to be— 

(а) where the right to work the mmerale le 
under a mining lease, the rent payable 
in the last working year, 

(б) where minerab are being wrought by the 

proprietor, the aum to be fixed by the 
C^mmiaaionera aa equivalent to rent and 
(c) in the case of a mineral wayleave, the rent 
paid by the lessee in the last working year 
The duty is not chargeable in respect of com 
mon clay, common bnck clay, common bnck 
earth, or sand, chalk, limestone, or gravel 
Special provisions are made as to increment 
value duty and reversion duty m the case of 
minerals worked or leased, and special rules 
laid down as to the ascertainment of the capital 
value, detailed consideration of which would be 
rather beyond the scope of this article [n b.] 
PolSOnSi Sal# of —By the Pharmacy Act 
1868, it IS an offence for any person to sell or 
keep open shop for the sale of poisons unless he 
18 a auiy registered pharmaceutical chemist and 
conforms to the regulations of that Act By the 
Poisons and Pharmacy Act 1908, it is, however 
provided that these provisions of the 1868 Act 
shall not apply in tne case of poisonous sub 
stances to be used exclusively in agriculture or 
horticulture for the destruction of insects, fungi, 
or bactena, or as sheep dips or weed killers, 
which are poisonous by reason of their contain 
ing arsenic, tobacco, oi the alkaloids of tobacco 
if the person so keeping open shop is duly liwnsed 
for the purpose by a Local Authority and con 
forms to the regulations laid down by the 1908 
Act as to the keeping transporting and selling 
of poisona Before granting a licence the Local 
Authonty shall take into account whether in 
the neighbourhood whore the applicant for the 
hcence carries on business, the reasonable re 
quiremenU of the public, with respect to the 
purchase of such poisonous substances, are satis- 
fied. The Local Authonty for the purw^s of 
the Act shall, in the case of a municipal burgh 
in England with a population of over ten thou 
prnil be the council of the borough , in the case 
of a royal, parliamentaiy or police burgh in 
Scotian^ be the town council, and as respects 
anv other place be the council of the county 

[d. a] 

Hogufa—By the Development and Boad Im 
provement Funds Act of lv09 (referred to ab ove 
m this volume under Aoriculturi, Develop 
XEET of! It IS provided that for the purposes 
improving the facilities for road traffic in the 
Umted Kingdom and of the administration of 
the road improvement grant provided under any 
Act passed in the present or any future session 
of Parliament, there shall be constituted m ac- 
oordaace with regulations ma^ the Trwry 
aBoa*d,tobeaiiIued the Boad Bwd, om^i^ 
of sudi number of pensma anointed byjj® 
qveaauiv aa the TMrary may determine pm 

Treasury hat fixed the number of the Bo^ ^ 

f^re^ham one only ia pi^ 

the adminiatimliioo of the road im- 
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provement grant, whidi, by the terma of the 
Finance Act, 1910, is to oonsiat of a sum equal 
to the net proceeds of the duties on motor s^t 
and on licences on motor cara 
Powers of Boad Board.— The Boad Board 
shall have power, with the approval of the 
Treasury- 

(a) to make advances, either by way o! grant 

or by way of loan or partly in one way 
and partly in the other, to county coun 
cils and other highway authorities in re- 
spect of the construction of new roads or 
tne improvement of existing roads 

(b) to construct and maintain any new roads, 

which appear to the Board to be required for 
facilitating road traffic. The sum expended by 
the Board out of income on the construction of 
new roads or the acquisition of land shall not m 
any year exceed one third of the estimated re- 
ceipts of the Board for that year Tlie expres- 
sion improvement of roads includes the widen 
ing of any road the cutting f»(! the corners of 
any road where land is required to be purchased 
foi that purpose, the levelling of roads the treat- 
ment of a road for mitigating the nuisance of 
dust, and the doing of any other woik in respect 
of roads beyond ordinal y repairs essential to 
placing a road in a proper sUte of repair and 
the expression ‘roads' includes budges, via- 
ducts, and subwaya , , „ , , 

Roads constructs by the Boai d shall be public 
highways and all enactments relating to high 
ways and bridges shall apply except that the 
road shall he maintainable at the cost of the 
Board, who have in relation thereU) all the 
powers of the county road authorities except 
the pow er to levy a rate Communications b^ 
tween a load or path and a road constructs 
by the Board shall be made m manner to be 
approved by the Board Before the Treasury 
approve of the instruction of a new ros by 
the Board, they shall consult with the Local 
Government Board and satisfy themselves that 
notice has been given to everv highway autho- 
nty affected, and shall consider any objections 

raised by any such authonty 

The Board may acquire land for the consUno- 
tiun of • new roed »n4, in addition, ™ 
either side of the propoeed road within 8^d. 
from the middle of the mronoeed road TOy 
may also acquire, erect, and furnish sus b ulky 
inss as they may require, and acquire the neo^ 
land therefor Where thy cannot aoonin 
the tend on reaaonable terma, they may apply to 
the Development Commiaaionera for poww of 
wmpulaoiT punshaaeu It la, however, prov^ 
that the powere of compulaory Mwhaae 
not apply^ the acquisition of laiid dth« 

uence of any 

date la the property of any looal antbari^, or 

iii 
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rite of an ancient monument or other object of 
aroh»ological mtereet. 

The proTieion ae to commons and open spaces 
(referred to above in art Aorioultxjrs, Dbvjblof 
KENT of) does not apply to the acquisition of 
common land for the purpose of the oonstruo- 
tion of a new road or the improvement of an 
existing road within a rural district, but it is 
provided that nothing in the Act shall authorize 
the acquisition of land on either side of a new 
road to be constructed by the Board where the 
land forms part of a common, open space, or 
allotment For the provisions as to tne com 
peusation payable for the compulsory acquisition 
of land, see above m this volume under Aori 
CULTURE, Development of [d b] 

Rosulf Rul# of — In supplement to the 
article in vol x, p 127, the following dicta of the 
Lord President of the Court of Session on the 
duties of dnvers on side roads intersecting high 
ways 18 of considerable interest The case in 
which these remarks were made was that of a 
collision between two motor cars one of which 
was travelling along the main road and the 
other coming out of a side road, and in the 
couise of his opinion the Lord President made 
the following observations ^ If there is one rule 
more than another that it is necessary to lay 
down for the practical conduct of traffic it is, 
that it 18 the business of those who are on the 
cross roads and going to cross the mam road to 
look out when they enter the mam road, and 
to give way to all traffic which is coming along 
the mam road. Of course, there is a degree in 
everything They have a right to cross the 
mam roac^ and it does not mean that they are 
never to get across the mam road until nobody 
else 18 in sight but it does mean that where 
there is any possibility at all of collision it is 
the business of the person on the side road to 
give way to the person on the mam road and, 
as the corollary to that, it means that you ought 
to approach into a mam road from a side road 
at such a pace as to have your car entirely under 
control, so as to be prepared for whatever you i 
find IS the state of afifairs upon the mam 
Of course, these observations will apply equalh 
to horse dLrawn vehicles. [d r.] 


TobaoM (liRgRl ) — The prohibithni 
a^inst ^e cultivatioD of tobacco in the ITmtei 
£ngdonL and the exportation of the aam 
thence, wnich for man^ years existed have beei 
removed by recent legislation, and it is now pro 
vided that all the Acts prohibiting the growtl 
of tobcu!CO m the Unit^ Kingdom are to b 
repealed as soon as Parliament has made pro 
vision for an excise duty on tobacco gr^ 
there. The Commissioners of Inland Bevenu 
are empowered to make, and have now made 
regulations, which came into force on Ist March 
1911 prohibiting the cultivation, and the maiiu 
facture or preparation of home grown tobaeco 
except by persons holdmg a licence and oi 
land ancf premises approved bv the Commis 
sioners for the purpose, and regulating the culti 
vation, manufacture or preparation with a viev 
to the collection of the excise duty The Com 
mission ers are empowered to fix the date of thi 
expiration of a licence, and may refuse to grant 
a licence for any land or premises on which frou 
their situation with res{^ct to the premises ol 
a manufacturer of tobacco they consider it m 
expedient to allow the growing or curing oi 
tobacco The regulations do not prevent anj 
person from sowing tobacco seed, or supplyinfl 
or planting tobacco plants solely for botanicaL 
scientific, 01 ornamental purposes in any nursery 
or private garden, providea the area sown oi 
planted does not exceed one pole in any one 
place or garden [d b.! 

TrMpaM. — The case referred to under tne 
aiticle Trespass (vol xl page 238X in which 
damages were claimed for mjunes done by a 
savage horse, has since the publication of the 
article been revei’sed on appeal by the House 
of Lords who held that the owner of the horse 
owed a duty to the public crossing the field to 
give notice of probable danger from the horse, 
and that as he nad failed to give such notice lie 
was liable for the injuries caused to the appei 
lant The reason for the judgment seems to be 
that although the party injui^ had no right to 
be in the field, yet he and other members of the 
public were there in the knowledge and prac- 
tically with the permission of the owner of the 
horse. [d b.] 



TABLE SHOWING VALUES OF 
VARIOUS FARM FOODS 





COMPOSITION, NtJTRmWiiPfl ; 

Qfiftfc mUtkmi oowr in ih« ©ompodtlwi of any partloukr food, M tiM 



FOOD INGREDIENTS. 


Total 

PKtoBXTAOi ix Food 


DiaxariBLi Pix- 
CXNTAQB IK FOOD 


Oottonieed Oake—Deoortioated 

Uudeoort Egyptian 
Bombay 

Linseed Cake 

1 Kai>e Cake 

Earthnut Cake—Deoortioated 

Coooanut Cake 

Palm nut Cake 

Boy Bean Cake (Soya Cake) 

Boy Bean lileal (Boya I^leal) Extracted 
Boy Beans 
Linseed 
Locust Beans 

Wheat Middlii^ (Fine Pollards) 
Sharps (Coarse Pollards) 

Bran 

Oatmeal 

Clause Germ Meal 
Gluten Meal 
Feed 

Rice Meal 
Malt 

Malt Dust or Coombs 
Brewers Grains (Wet) 

(Dned) 

Distillers Grams (Dried) 

Molasses or Treacle (Beet) 

(Cane) 

Meat Meal 

Wheat 

Barley 

Oats 

Rye 

Maise 

Beans 

Peas 

Straw— Wheat 
Barley 
Oat 
Rye 
Bean 
Pea 

Meadow Hay 
Clover Hay 
Pasture Grass 
Clover (Green) 

Vetches ( f 

Lucerne ( ) 

Oabba^ 

Rape 

Turnip Tops 
Turnips 
Swedes 
Mangels 
Carrots 
Sugar Beet 
f Potatoes 

MUk-Cow (Whole) 

(Skim) 

(Separated) 

Ewe 
,, Mare 
Wh^ 

























:«» tiaeotn ram ioodb 


1 •> b««iaf MtaMM* (■ «mIi 





Oottonteed Ctke-<'Deoortioated 
I , UndeoortiMtad 

linMedCi^e 
BapeCMie 
Samnut Cake 
Goooanut Oake 
Palm nut Cake 
Soy Bean Cake (Soya Cake) 

Soy Bean Meal (Soya Meal), Extracted 
Soy Beam 
Linaeed 
lioouat Beam 

Wheat Middlinga (Fine Follarda) 
Sharpe (Cotfae Pollarda) 

Bran 

Oatmeal 

Maixe Germ Meal 
Gluten Meal 
Feed 

RioeMeal 

Malt 

kbdt Dmt or Coombc 
Breven Graini (Wet) 

(Dried) 

DiatiUera Graim (Dried) 

Molaaaea 

Meat Meal 

Wheat 

Barley 

Oata 

Rye 

kudie 

Beam 

Peaa 

Straw— Wheat 
Barley 
Oat 
Rye 
Bean 
Pea 

Meadow Hay 
Clover Hay 
Paiture Graaa 
Clover (Green) 

Vetohea ( ) 

Luoeme ( i 

Cabbage 

Rape 

Turmp Tope 

Tnmipa 

Swedea 

Mangela 

Oarrota 

Sugar Beet 

Potatoea 

Cow a Milk— Whole 

Skim or Separated 

Whey 


MAWBIAI. lNOftSDltMT& 



*To get approxtiBately the equivalent amounta of Anmonta tnenm by 

♦ Phoephate of lime wuiuwy ^ 
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